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I^M^ *«« «*B®ftl5 FD (^44M) 
CTDHSBA 396020800 

«mia;iraiP*i<T4Ti i»8# 

C71)fflHA 598067870 

)CiaMv¥*/wii3[i«r 4-1-1 

JiCl^S«rrF5iE«3 -42-18-501 



(5« B6W©«»] > 

ffiji2:iJ'^^< fctUfftLs 4. 5kb OTcOfi^T'J) 

^j. r-fyBff'^^^i'^ (AAV) K^i^-xiii^yi- 

(AAV) '<.^':J'-, V>-f-'>-f;WX 



(2 

1 

i& 2ffli;Ui^rtsft*3a i tf^^^fe? . 

~4 iOV^-ftu&»{cESl<^&? . 
[it*3l7] jie?A«^m«ffi5iM^3, 5Xt±7 

[a*3H83 ^B^immmmsm^2. 4. ex 

[it*JB9 3 Bd5iM<!0ffi5<l##9XJ± 1 1 tci2«2ix 

Ili^ll] Tr^Btff'^-f^l'X (AAV) '^^'r? 
XJ4. \yy^^M^X^99—ipiy'^j:h'&l^xVxi 

iif*ai4] '<.^'^'-*^TT>'lS^ff•>'^^^x (AA 

V) '<.^':J'-, Tryy^Jl^XK^f-. X{4, V>'^ ' 

[B*«15] 3X^±14t^<7)A;^^_ 
S^*^rLT=3:■&^Ki^'x^a7 -f-COj^^. 

[0001] 

fe^cotyi^'l. hy>''4at/n->/F • H;<-^yfiOP'y 

cog^fjbsi^ffi^, x«-eo««ffi^jio'W:?'u/ 
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2 

(oae^. c:ii<i>oae^*»'9=^i.«5i^'xbo7>f-w 

T^^. Trym^^i^X (AAV) K99-X\iV 

y^f7A)VX^99~i)^hti:hWyXYviy 

STrySff'^^^I'X (AAV) '<.^'^'-. k>'f-'>>f 

)vx'<.'?9-J^ir=fJ'^^i^x^':;9~^ c: 

[00021 

(ttJ4^ja3, 500A(-1A) TJt-v-xyjfM (Du 
chenneS) ^65i^'Xh07>f- (DMD) (X^U 
r7?jtvx>'i<l55i^xho7 -f-j I52)R. :t:5'X 
37^_]j^ [Eaery. A.E.H. (1993) Duchenne Huscul 
ar Dystrophy, 2nd ed.. Oxford University Press, 0 
xford.] #fS) T-fi, i}fi'Jl'3i-)V'7X3~=-yy ( pos 
itionalcloning) CO|g*ktT. SBSe?T'*.Si^'X 

h D 7 -f yae^ ( 1 4 k b ) ifism^ix ( ^ t 

) -fe^k 50^. 5 09-517H(1987¥) 
[Koenig, M.. Hoffian, E.P., Bertelson.C.J. . Honac 

0, A. P., Feener, C. and Kunkel, L.H., (1987) Cel 

1, 50, 509-517] ) . m/sfmnhmm.<n^\z':>\^ 
xh. i^'x b 07 yi^^&(om^i:itiibxm^m 

[0003] L*>L. DMDmie<o#iKire^LTv^ 
ii^x hviy ^ yimizm^Litmm'^tm&'cfy'yx 

(XrjU'J'yil — i}~Vyh. 3 33 

ig. 466-46 9H (198 8^) [Zubrzycka-Gaar 
[) n, E.E., Bulnan, D.E., Karpati, G. , Burghes, A.H. 
M., Belfall, B. , Kla«it, H.J. , Talbot, J., Hodges, 
R.S., Ray* P.N. and Worton, B.G. (1988) Mature 33 
3, 466-469.] . XtX, Ty^^^^. ^^i-^-. 3 3 
3^, 86 1-863H ( 1 988^) [Arahata.K., 
Ishiura, S., Ishiguro, T., Tsukahara, T., Suhara, 
Y., Eguchi, C, Ishihara T., Nonalca, I., Ozawa, E. 
and Sugita H. (1988) Nature 333. 861-863. ] ) . H 

[0004] fi!-?Ts mBrfimm^^tix\^i>. m 

\i. 'kW&iiznLx%mm<'ic^<r»s^^^^i^^ 
tth. z.tit.x. mk:fjffM^^Tfy^^)vxKi^^~ 

im\'''t:m^&^iz^htlXttz {y::f-yhi^. 
^-v-, 3 6 1^. 647-65 0H(1993^) 
[Ragot, T., Vincent, N., Chafey, P., Vigne. E., G 
ilgenkrantz, H., Cbuton,D.,Cartaud, J., ft-iand, 
P., Kaplan, J.-C. , Perricaudet, M. and Kahn, A. (19 
9i) Nature 361, 647-650.] . t<>y^/yh. ^--f f-V— 



(3) 
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y^^. 5^. 130-134K(199 
3^) [Vincent. N., Ragot. T. , Gilgaikrantz. H. , 
Couton, D., Chafey, P., Gregoire, A., Briand. P.. 
Kaplan, J.-C, Kahn, A. and Perricaudet, M. (1993) 
Nature Genet. 5, 130-134.] . T^^*y:?^^>. ^T-Oi^ 

^xyx USA. 93^. 3570-3574H (1 

9 9 6^) [Deconinck, N. , Ragot, T., Marfichal, 

G., Perricaudet, M. and Gillis, J.M. (19%) Proc. 

Natl. Acad. Sci. USA 93, 3?70-35?4. ] . Xt/. 

7^. 12 9-14 OH 
(1996^) [ Acsadi, G., Lochaiiller, H.,Jani, 
A., Huard. 1., Massie, B. , Prescott, S. , Simonea 

u, H., Petrof, B.J. and Karpati, G. (19%) Hub. Ge 

ne Ther. 7, 129-140. ] ) <> 
[00 0 51 LA>L. SliftftcOTr/^^/^^'^^^ 

-ti. ^A^IE^iiei^3*^7. 5kb(cKibix. 

-fe^tf-. 7^. 129-140S{199 6 
^) [ Acsadi, G., Lochniiller, H., Jani, A.. Huar 
d, 1., Massie, B., Prescott, S. , Sinoneau, M. , Pet 
rof, B.J. and Karpati, G. (19%) Hub. Gene Ther. 7, 
129-140. ] ) . 



[ 0 0 0 6 ] i^'x vuy 4 y^M. 



*)T^f->^Sfr&H^^y. Y^-iy^ i^^r-^ 

y- y y^- Y^^y. Rx/. c*ffih'^>f y<7)4oc^ 

2 1 9-228H ( 1 988^) [Koenig, M. , Mo 
naco, A. P. and Kunkel, L.M. (1988) Cell 53, 21^22 
8.] ) o 

[0 0 0 71 XJyV- H^-fy^^<3«is 

{±. ®«Ktr^^y • y < ^^yvi^^^^^^^*^ 

y>C>f^ni--. 116^. 1369-1380H(1 
9 9 2^) [Henaings, L.,KuhlBan, P. A. and Critchl 
ey, D.R. (1992) J. Cell Biol. 116, 1369-1380.] . 

>f^^5XbU-. 220^. 283-2925(19 
94^) [Suzuki, A., Yoshida M., Hayashi,K., Mizu 
no, Y. , Hagiwara, Y. and Ozawa, E. (1994) Eur. J. 
Biochem. 220,283-292.] ) . 
[00081 a>yH- Y^^y (24m(0^J^''Ym 

\zyi^m^-h^j:^) ii^ i/'xbn:7>f y*^o7 6% 

(BMD) immZ^t^tlX\^^ (K-y^X 
i/^-^/l/ ba— i^ji^r-^ y^X^ 4 9 
k 54-67a: (199 1^) [Beggs, A.H., Hoffn 



an, E.P., Snyder, J.R. , Arahata, K. , Specht,L., Sh 
apiro. F.,Angelini, C. , Sugita, H. and Kunkel, L. 
M. (1991) Am. J. Hum. Genet. 49, 54-67. ] ) « ^ 

id. xiyV - v^^ycr>^(>o%^x^tfz. r<i®s 

f-^-. 3 4 3^. 18 0-182M (1990*) 
[England, S.B. , Nicholson, L.V.B.. Johnson, M.A. , 
Forrest, S.M. , Love, D.R. ,Zubrzycka-Gaam, E.E.. 

Bulnan, D.E.. Harris, J.B. and Davies, K.E. (1990) 
10 Nature 343, 180-182. ] ) . 

[0 00 9] ^iOid^a^iOttSffi^^t^tt. n>y 
K • F^-f yc7)6 0%^X*L;t6. 3kbO^- ->^' 

xh\:iy ^ ymrf'i)^^^--y^^^^ Yyyxi^- 

(^rf^>. 36 1 

ig. 64 7-6 501: ( 1 993*) [Ragot, T.,Vin 
cent. N., Chafey, P., Vigne, E., Gilgenkrantz, H. , 
20 Couton, CCartaud, J., Briand, P., Kaplan, J.- 
C. , Perricaudet, M. and Kahn, A. (1993) Nature 36 
1, 647-650.] . ^<yVy^. ^^f-^- xx:?^-/ 

130-1 34H (1993^) [Vincent, 
N., Ragot, T., Gilgenkrantz, H., Couton, D., Chafe 
y. P., Gregoire, A., Briand, P., Kaplan, J.-C, Ka 
hn. A. and Perricaudet, M. (1993) Nature Genet. 5, 

i3(hi34.] . f^^-/^^^ rxJiy-f^yy 

i-i^^i-fi^ T*t5- ^rr-^-^xy;^ USA. 

93^. 3570-3 574H ( 1 996^) [Deconi 
30 nek, N., Ragot, T., Marfichal, G., Perricaudet, M. 
and Gillis, J.M. (1996)Proc. Natl. Acad. Sci. USA 
93, 3570-3574.] . RX/. T^^fi-^^ ^y"^ 

7S. 1 2 9-1 40S( 1996^) [Acsadi, 
G. , LochBiiller, H.,Jani, A., Huard, 1., Massie, 
B. , Prescott, S., Simoneau, M. , Petrof. B.J. and K 
arpati, G. (19%) Hum. Gene Ther. 7. 129-14 
0.] ) . 

[00 101 sri - i;xbny>fyae?fc^-1Sftio 

^<nrf J^"^}^^^"^^^ (gut-less adenovirus ve 

ctor) mm:hh. z.<7yymt. ^"^^-mmm: 

-f-i^si-fV Tiiir^—^y' ->r-fxyx US 
A. 9 3^. 573 1-5736H (199 6^) [Ko 

chanek, S. , Clemens, P.R. . Mitani, K. , Chen, H.- 
50 H., Chan, S. and Caskey,C.T. (1996) Proc. Natl. Ac 
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ad. Sci. USA 93 . 5731-5736.] ) . L*'L. "^i^^- 

[0011] t> a-o(0:&|6Hi. J: OStMftWfiv^fpt 

*f5r|g-Ci>S'^^3'-i:LT, TTym^'^^'i'X (a 

3^S. 306-3 12H (1997^) [Fisher, 
K.J., Jooss, K., Alston, J., Yang, ¥., Haecker, S. 
E., Hi^. K.. Pathak.R., Raper, S.E. andWilson, J. 
H. (1997) Nature Hed. 3, 30fr-312. ] ) . L*>L5:*»' 

ai^£0|»[« . m:^&^i)^h-f^4 . 5 k b 

yi^AXy. 3«. 1295-1297B:(1997 
^) [Ferrari. F.K., Xiao. X.,McCarty. D. and Sanu 20 
Iski. R.J. (1997) Nature Med. 3. 1295-1297.] ) . 
[00 12] 

[00 131 *%BB«^><i. flB«0>>-<;l'X's^':J'-tt 
Vfz. WZ^ W^<ni^X h 07 -f ya^SrTT 30 

AP) <7)ieS*siBIg-tS*>fc'd*»S-^L)t. 
[0 0 141 tfc. lacZjtg^Sra 

^^(-rpt, j;_y, 10 8^. 19 3-2 0 OH 
(19 9 1^) [Nine, H.. YaMmira, K. and Miyazak 
i . J. (1991) Gene 108, 193-200. ] ) ^SStSV^JtS 40 

X. TTy>^;i-xse&tx^Ajifi^*i*tJtt&^ 

ffiSJESr^-fl.*', ^tihii'?''^X</)X V V-< yt: i 0 

m.\zwmmh\.zM$r<cni^^mtx\^^^i'^ 
^x'^m&fi^m^MB^xmtLxM. mtx\.^h 

[0015] 50 



yafe^f^ t y 5^' 1 . b yjARx/xn y H • y(r> 

n-yHllf-Mtj§Sr^^^r<fct>HBtt. 4. 5kb 

^ >f y con -y K U tf- MSjt & 2 mXh^hX\ t> J: 
v\ ^^>t. *l6BHoafe^«. 'yxf^ y ■ V -y^ ■ 

Y^^y. T9^y^&^vj<^y. atf/xti. c*3g 

K;«<>(yS:$^>{c*tTV^Tt>i:V^ii&f{=K^*. * 

[ 0 0 1 6 1 ^mii. T'fm^'^^i^x ( A 
m<r&^j:\^rTJ'tm^^)^x (aav) ^9^-^ 

T-ry Bi#'>^^l^>^ (AAV) ^99— i)^. WflBt 
[ 0 0 1 7 1 ;^ ^>t. *IWBt±. MiSL3t*^BBc7)ae 

yKff'^^-'l'X {AAV) ^99-. T'fJ^^I^X^ 

99—^ X<±, p-y^'>-fyi':^'<:?:}'— i 

[00181 '^Whiizm-i>w^mx\zr>\,\x . a a 

( 4 . 6 k b ) <7)^Sr^-ri.^«>t-«±. -'J^'^ 

^iti-CJ5f^Tffl>.%f,it-C^y::5-vXhn7-fy 
( 6 . 3 k b ) t±. < ^A^0lS*^i8i.TV^ 

^Xh-yX. ^\^W-jML'm<r>i^xYxiy < y^g 

[0019] ha7 -f yji&F{±, NjRSgJ: 

')T^'^y^K^^>'- a ^f^ ■ i^'^'f^- ^/x'f^ 

l^r^tbS-- v-'Xho^-f yS&F (6. 3kb)5: 
ttfittT. o-yH- H^^y^£l*®iitfc6Mi<7) 
n>y F®|gaj^'>^ba7-fycDNA^1^t3t (HI 

CO A) . ^T<o^g|*{±, N*wr^^y*S-&K^^ 

y. v-x-f^y- 'Jy^- Y:!<Ay^ iLX^ C*3gH 
^-fySrSLTV^S. 

[00201 -f-f^^^^^T^ADy sAX2, AXl 
1, AH3&t^M3{±. -eil-rix, 3fli, 3fli. 2ffi. 

Hi(7)D-yH- •;tr-hfcby>''ifchy>''4«0M^r^ 



(5) 



VfliV ^SXMJ-. 26 5^. 4 560-45 66 
H ( 1 9 9 0^) [Koenig, M. and Kunkel, L.M. (199 
0) J. Biol. Chea. 265. 4560-4566.] ) ^^WthX 
3{CcDNA?rT-»f^i^tfc (01«B) . -Hi. AD 
y s H 1 Xt/H 4 n -y K • 'J b ^ 
-e^-fit, byi^*l*»4<0i:-^A>*^*Sf-:)TV^6 (01 

coA, Hi^c) . ::fi^><7)cDNA£0fl^!t«'>lc:ffi 

^^hWk^ 1 CO* 1 tc5^?tl-TV>2. . 
[0021] *l6BM'^*^ffl^t^^^ t y vl ^^tfN 

Y^—^ti\^[W>'^^^^ hn7 ^ yafef^ AD y s 
M 3 M4f?m d xV-^X-ftSIS^^A^t ± 

fcJ-USt/::. ADysM3 J:')tfl!JiWt^h$=5:>''X 

<A^. b>'>^lfcbyv4 2:fia#Lt:v^SS^'Xbo7^ 

fc. tyi''40ft^*'^>C*^8J:»)0/hai^'xhn:7^ 
yDp7 Iti. ^-JXhXjy ^ ~<mM.i:tsL^M^^ 

ADysMBli. fi/jNOi^'xhn7 yai«g»ffit* 
[0022] iJCfc^. i*i.^><^i^'x hn7 -f yjSfe^wfii 

DNAf2f5)&6. 3kbc7)jtfe^<ONot 1/Sa 1 I 
irfr^ . bpB 1 u e s c r i pt I I (SK 30 

+ ) (;^b5bv— y (Stratagene) ttS?) CONo t I 
/Sa 1 imm^nXtX. r^XSFpBSBMD^ 

[0 0 2 3]#t*Utr7X5HpBSBMDi:r7^ 
-7-Fl/Rl («l#fi3) ifc«iF2/R2 (*1# 
Hg) T*i«ittPCRllfrfr5:. Af lII/XhoIT«) 
RLfcft. pBSBMD<7)Af lll/Xho lS5fi[t# 
AL pBSADy sAX2^:t{ipBSA 

Dy s AXl lifmtf^. mz. «acOpBSBMD 
j.^5^-7_F4/R4 («l#5i) "CUteUJtPCR 40 

Siftl^Mun I/Hi nd IIIT'^B?t:'"c^, pBSB 
MDiOMun I/Hi nd IIiatfi^tifAL. pBSA 

3/R3 («l#!i) c0T--vy:^^^tJ:'5#»ty:: 
Bf>V5:. pBSBMDcOAf lII/Hi nd IllSSteW 
j^tfilfflL. pBSADy sAH3&ffSL3t. 
^>(7)#AIBiW±. W&Lim. n«yH • 'Jtf-hc7)hU 

IgUcP yK- 'Jtr-bcOTSy^^i^HlWBtCTn 
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[0024] ADysAX2. AXl 1, A 

H3ai/M3»±. m^mtryi-y^^y^^^y^ 

St-etl--fit3ffl. 3fli, 2fli, Hic7)o.yH- ut- 
hbhyi^lt4C^mji:WOo ADysHlfcADy 
sH4<0cDNA^i>-92ffl<0r5X5Kt±. pBSA 
DysM3 (01COA) *>^>fmLfc. IfflWEcoO 
109 ia5fi^^<fc>^t-^ pBSADysM3*Ap 

a if«)IBtt. ¥rSfl:a. -fe/w^^^y-i^a:^?*. 

pBSADysM3bSrfmLfc. ^cOpBSADy 
sM3i:r5^V-F5/R5 («l#Sa) ^fiE-^TJi 
gL/^PCR^5:EcoT22 I/EcoO109 I 
■CflJiititl^, -n^pBSADysM3b<0EcoT 
22I/Eco010 9lSffi*l$AL. pBSADy 

[002 51 pBSADysH4iO#S<^:fc«^fc. PB 
SADysM3&mfct. T^^"?- F5/R6 (« 
1« **t^±F6/R7 («l#Bg) S-ffi-?T2a 
ScOPCRRJE^S'Jfflfcrff^fc. #/i>nf^2MI«PC 

RmmWL^ismt lt. r5>f v-f 5/r7 

(*1#«H) ^ffiot:2IB]B<0PCRRjE^?f-5;t. # 
ii>fLfcBrfrSrEcoRVTWrL)t^. ^ixJ-pBSA 
DysM3tt>c02fflcOEco R va5fi[<7)Sfctf AU^t. 
3^®JS«r5y^5'J^01<^C{2^. #f>iTJtA 

DysHiat^H4{i. OyK- Ut-H±^<»^c 
-f. by>^l*^4<0i:*>^*»Sr}5'5 (01<O 

A) , 

[00 26] HH±. ai-^^SCf^o-y b'^'Jtf-hSr^ 
HlcOAtt. \zy-^^=J:^Vuy^ym.&rf; 5 

hn^-f ycDNAW-'SIH'CJ>Si ADysAX2. 
ADysAX, ADy sAH3atXADysM35r1^ 
-rSfcWc, S-i;xhn7-f ycDNA<0+*3!^^O 

S«TflJ!Bftfc. n-y K • 'J e- M8jt5:Sfl^-rSfc 
PCRiaiBBrfrfcS^^tt-^^DNARjt^ffi-oT 

#^>n/«:ffi*SS*^5-*fc. ADysHlXtfADy 
sHA^m^'titiMz^ ADy sM3?r07iNLfcSlM 
SJgt'fllKS- PCRJiilir>i"?:fiE->TM5l5SS^^t 
fc. ^{iSfeSS^^-r . c D N AcO-9-^ XfcSmi^' 

5 0;f:-y ^ Xf ( ^tl^tiH^') tr- h ?r 1 fflcO;K-y ^'X 

.^.^) :^ ■ y ■ V^^^y^^'^^'^ 

•y ^ X-ca^S . Mfef^'i^ v ^' XJih y i;^Sr7FC-r. t 

yi^'<7)^<±M. Koenigi:L. M. Kunkel 
[0 0 27] HlcOBti, ADy s AX2 ( AX2) . 
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1 0 



ADysAXl 1 (AXl 1 ) . ADysAH3 (AH 
3)at/ADysM3 (M3) tli3ft^W^L'5tn>y 

itt^tzibcr)^^ •yrtX^'^S.im-r {M. Koe 
nigfcL. M. Kunke ItJ:^) . CSlfcCS 

Wii^. CSH±, 2 4fflcO'Jt'-K03-l?i>^=5r< 

[00281 HlWCa. ADysHl (HD&WA 
DysH4 (H4) tcl3ttl.^gM««T5ySS5'JA 

DysHl (HD-CJi, yzyJUii^XT^y- 'J 
f-. H^^yfcrttiK^I.. ADysH4 (H4) -CJl. 

r^'-f->'feaH;<^>'<±tyi^4ttttg-t&. tyj/'i 

t&I.^Ovy(T) (S.EP) *T^'J*<^XLC 
McO^^gt'T^-y (A) fc:SmLTV^fc. tyj^'4« 
T^O jSjStiWW K ^ > 5r : WW F ^ ^ 3 ^> . 

[ 0 0 2 9 ] iKC, l?i£w:&ffi-C1l^>ixfc'^n-fixiOS 
i/;^ b p 7 y c D N A & r T / ^ — 

{cSiA^S^rfet^-^V^T^S. COS-TPCS (5 

5_ jj-y -t>-^xyx USA, 93«, 1320- 
13 2 4M (19 9 6^) [Miyake, S. , Makimira, 
M., Kanegae, Y.. Harada, S., Sato. Y., Takawri. 
K-.Tokuda. C. and Saito. I. (1996) Proc. Natl. Aca 
d. Sci. USA 93. B20-1324.] ) CiO. «*J®5^':^ 

ho7 >f ySries-rsE lffl^lS«;*»ix.TT/'>^^^ 
[0030] mifonrnnhtifz^ti^tKommi^ 

Xb07-fycDNA, ADysAX2, AXll, A 
H3, M3. Hia,t^H4^. ;ir-fe-y b3:^5 Kp AX 
CAwt {;&+;yx(?>. jif^'M^ Ti^'vK l^^?"- 
f", 23iS. 3816-3821K (199511^) [Ka 

negae, Y., Lee, G. , Sato. Y.. Tanaka. M., Nakai. 
M. , Sakaki . , T. . Sugano. S. and Saito. I . (1995) N 
ucl. Acids Res. 23. 3816-3S21. ] XOCAGfm:^ 
.yh (-t7^>. i-'-y. 10 8^, 19 3-20 OK 
(19 91^) [Niwa, H., YaMnura. K. and Hiyazak 
i. J. (1991) Gene 108. 193-200.] ) £0>f-^»AL^ 
fZ. C:c0lBS:3.--y h{±. ISISPffrt (in vitro) {b9 
fi, =.Vh(r>Scm) mf^W^ (in vivo) (T7^ 

a-f -^^fxyx USA, 9 2^, 16 0-164H 
(1995^) [Araki, K. . Araki, H.. Hiyazaki. J- 
and Vassalli. P- (1995) Proc. Natl. tead.Sci. USA 
92. 160-164.] ) tfcV^T. SlV^i^Sr^di:*^ 



[00311 :&ffl^«^TT/'>'f;l'XOf^M<i. 2 9 

3ita)iartt::t5>'^T:. 4t^>*i^='^5KfcAd5 dix 

4^, 7 1 1-7 1 9H ( 1 985^) [Saito. 1.. 0 
ya. Y., YauBBoto, K., Yuasa, T. and Shinojo, H. (1 
985) J. Virol. 54, 711-719.] ) <ODN A-3fe3S8aa'H 

fcffl^^i.Tr/'^^'l'^'^^^""*^ AxCAADy 

A^f^Oi/-, 47^. 157-166H(1994 
if.) [Kanegae. Y. . Makinura, M. and Saito, I. (199 

4) Jpn. J. Med. Sci. Biol. 47.157-166.] ) "C. M 

m. mmmijm^i^^^^' #AxCAADysS: 

1 0%^'J -fen-;l^^*tf U yKiSffflifeft* ( p b 

5) -SOVX'U^tfl. 
[00321 :^m<^^if-TTy^^'\^^'^^^-'^ 

20 7-fy*5iEL<iE¥-aiR$*T-&-fc*s^^^-*'>'-^ 

V-^X-i-lgSSllMattC 2 C 1 2«liat«-AxCAADy 
s ^r!^5-<i:'>XX:? y • TP -y bM*f ^ tr-^^^. C 2 
C 1 2*Htet:=&a^«tTT>">^ '^X^ 1 0 Omo 1 

%(20//g/lane) ^SDS-PAGE ( 5%T 

i"j;wrsK) Tii-atL. pvDF^tcK^a, ty^' 

P— i-;I^tn:f*:DYS2kRK3-lt5t. c:<?)«:(«±vxF 
P7-^yc^ft^l7r5yK^-SKi"&. -e<o*gilSr 

30 021:1^1-. H2cOP-yl«^f^C2C 12«ilfi*- 
/?>(?)t<OTA 0 . y2»iAxCAADy s AX2^ 
fflV^^ttWCibO, ^-y3J±AxCAADysAXl 
lifflV^ttiOT'&O- V-y4»±AxCAADysA 
H3^fflV^^cfe(^T'*>0, I'-yStiAxCAADys 
M3^fflV^3tt><7)T*)0. W-y6{±AxCAADys 
Hl^ffll-^/St.^^'t'*)'?. I— y7{±AxCAADys 
H4$rffl«.^3tt>iOTfc&. 024'«^MW{±. dH'ft (k 
Da) ^^^"f. 

[00331 ^ti^tKrmsm'J^ y-^y -f y»e^ 

40 \i. i^Sitt^t^^Sr^L-^- V-y2~6) 
ADysH4J±^a!(103kDa) J:Oi>A#V> 
fiSt^Hiatfc (02. W-y7) . AxCAADy s 

H4 (02. v~y7 )<om\ims^titzx^i>^m 

Wf&J'-^fz. rtSttcov'';^ hP7 yti^^i-ISlSW 

j;xhP7'f y<^*;^lt«8Lfc«-&. ADysM3{ift 

fcAxCAADys Ai5ftS«{Ctg**ffi«5*Bliati^ 
50 L CAGrPt-^'-«0SlJ1irfC5iil^^'^^O7^ 



(7) 



1 1 



10 



20 



[0 0 343 $f>t. mtTTy^^f^^"^^^-^ 
vivo) cfcv^T. mmx'^&izmt?>*^i^^ii^^^ 

an t i -C^ffio-Ci^'Xba^ y<0t(i*SSfe^tT-5 

[ 0 0 3 5 1 03 COB 1 0{±IE^Ji^C 5 7 B L/ 1 0 
-^^XTh*). a3c0nidxJ±^^Amdx-7'>Xt:-S> 
0 H3«AX2«AxCAADysAX2-C&'). H 
3OTAX1 UiAxCAADysAXl 1-CJ>0, 03 
cOAH3(iAxCAADysAH3-CJ>0, H3«M3 
(iAxCAADysM3-C&0, 03COHHiAxCA 
ADysHl-CibO. 03WH4<iAxCAADysH 

,j xir-;l.^^L-CfcO, y(-<^^*»'10 0/zmr 

[00361 KtS&S^i-CV^Sidt. HE^-Cti 

|6i*Jfc-,yi. ADysHim<^T<0teJeffii-'XbO 
jE^Bg(lfc(t'& C 5 7 B L/ 1 OV-^XcOi^'X h n7 

y« 1 9*a<0O -/ K ■ U K-hl^Jtri. P 2 3 atii* 

1083i. 748-752H (1990^) [Yoshida, 
M and Qzawa. E. (1990) J. Bioche.. 108. 748-75 

2.] ) ^fflv^-c. i^xv\^y^y^^^^'^^^-^^-^ 

[00 371 AxCAADys^S:At^'&*8«5tiJV^ 
<kfl:tTV^/i(tixi:'t. AxCAADysM3?:SA 
tz (03) . mmz. AxCAADysHllr^At 

fc-fmjBtcfcv^-cti. }e®)s-ec7)i^'xho7 ^ ymm 
[0 0 381 mdx^-^/xo-tisffitfctts^-feaiai^ 

.eix-f*l.«AxCAADys2:^AL/i'tlSt5*^^>^^ 50 



30 



JHf^spi 1-3 18467 
1 2 

X:5'-&}gl£t/^3irBf(0?a«^t-/5'T-yrL, m 

I,. ADysHltI.^.ixSJ:3fc:, byi;40^ 
[00391 <J:C. J^RRtfcft&i''^ 

ses (DAP) (7)%3Ki5imfc<5^^'^^'-'^- ^'^^ 
ji A^cAhDy smxmmdy.'wmmm 

tJoJtSDAPsO^iM^. AxCAADysM 
3 ^ait t/cmd x-f 1g®i«^«ISt-*5ftl. v-'X hn7 
>f yie^aS^lsIgSr^Sfc^t-^ a3-CfiBBL5t* 

STsefc^AfcaM^^^f-^fc. 04 (mi>zit 

hh^) ^^m^^^-^' AxCAADysM3S: 

^AUcmdx^-^xfctJ^^-c. =jxh^y^yim. 
^Mjyikxfa 1 -i^y hn7 y(cm-&ai*-c?S<S5 

feSti^:. vXba7 -f yl^tt«i8i (BI4+<0fiBi) 
{i DAP{iltttT-fc-^^. AxCAADysHl^a 

mhtzm d x-ftsiKT'ji, j^Rifiws-'^ h n7 >f yn 

Ji, DAP«i»«Kt^«!aj2n=5:*^^^^. ^EtfioA- 

[00401 rndx-tiaSrCJi. DAPsc7)|ga*>'«^!'^ 
LTV^S (^-J^^r-f y^^*^ * 
;p y>M7rai^'-. 115#^ 1 685-1 694M 
(19 9 1^) [Ohlendieck, K. and Ca^bell. K.P. 
(1991) J. Cell Biol. 115. 1685-1694.] ) (H4) <^ 
tML-C, AxCAADysHltlil^AxCAADy 

s ^^At^-^lgiEircti, 'Jxvay -f y|®fitg»t'*5 

ifiiliv^; h i^'x h n7 >f y(7)^]y^\^icmi>(^ 
DAPs£0^^it«O^US*^WtTV^fc. U-L 
AxCAADysHlS:SAtfcnidx#effli 
■CJi D A P s c7)^^f^l±^tU^t* 

fcok AxCAADysHl^SALfcmdx 

^)ijyta —f>vay V iJ yayi/^irMm^^^^ 
^ z.i\.h<rmii-^^ ADysHUWOjeSK-CH 

il/cwiisi-'^ h u 7 >f yMmmzwmm a p 

[004 11 z.i\.t>(r>mki-rT'J^^^7^'^'^^-'^ 
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(8 

1 3 

*>AxCAADy sMSltoV^T, St^ffmdxV?;^ 

[ 0 0 4 2 1 41* 1 jKOm d x V'!?;^-H1^<^W^ 
tfi^J^t AxC A A D y s M 3 k Ax C AL a c ZCOS 

Srtrd k, ttMSSf-^^'^Si^S^ (fl«ar digitonm 
superficialis) tCfeV^T. Sfe^^^A 

I^AfflKO^Sffi ( flexor digitonm superfi ; 

cialis) tmLx. • ^mRt/4"iys«*t 

[00431 *5&H8^^«i. 

;l/X'<.^3'-k'i-ffi«5t-fcv^'C^>5rCAGTot-^ 
-&a;^^i5-li:^ i k t J; 0 , )^«!Hn d X V'>xc7)^18 

[00441 D y H ■ Ut-h5'HB«i^^^^*^Dy 
sM3t±, l£»PSrt ( in vitro) tli3V^T«t©W^ 

7^._^^$;}§->3a^':^f^>''x^a7-f y (3. 

0. 4. 4Xt/5- 7kb5i:*) &fWtfc 
XA>, b*-vy i-'-y 6^, 14 77 

-14 855(1995^) [Cleaens. P.R.. Rrause, 
T.L., Chan. S., Korb. K.E., Grahaa. F.L. and Cask 
ey.C.T. (1995) Him. Gene Ther. 6, 1477-1485.] ) . 

Zilhii. 15. lOi3ta6fflfion yH • 

^■^<D?f-izX twfti^rv^i k 5r7i^L)t. 

TV^^rV^kfe^L^^. ^a^><7)tgft{4. :?:*<7):*c^2<± 
i/'x h n 7 -f yc7)a4*^*ecoa3 CO k'^ ^> k t> ^ 
LTv^^rV^kv^o BMDa#l-^^>tLl>0rfi.k-^t 



) !HfSTl 1-3 18467 

14 

[00451 AxCAADy s^J^mdx-7'>Xc?)# 
ISjKfc:«Atfck#t.*/v:. ADysM3(±, J:0^< 
-y K ■ y t- h 5:#o®i^i^':^ h a7 y k iai« 

■of^, ^t, jEH^rADy sM3COW<J!ffl3a*^^^i^ 

) [00461 AxCAADysHlkAxCAADys 
H4HO<,^T{>s fficOAxCAADy skPItJ:3l-^ 

^tL/i,<:o^{iffi<OADys{cit^TBB^>*»lc:ffi** 
ot. Zilii, ADy sHlkADysH4*>'ftttD-y 
F - ijtr-h?:^{C:5i:ifeLTi^S::k*«IIHTJ>5 
3. hyi''4^?:*tfcADysHlc0im« 

®gtcfi*-ofc. tyv4{d± rwwK^-fyj (i^A 

ij^-i-jl JU:fri-J^tV 1riX 

hU-, 270^, 14733-14741H(199 
JO 5^) [Sudol. M.. Boric. P., Einbond. A.. Kastury, 
K., Druck. T., Negrini. M.,Huebner. K.and Lehnan. 
D. (1995) J. Biol . Chen. 270, 14733-14741. ] 

tixa^. j:i7)F^^y*^'y9->''^i^'^^'J*^'^^P 
pxY^^-7(;*g^-ts-kt^i^-c. i^xhxiiy^ 

(T>fy7KyK^. VrJ'-X, 3 84®. 1 

-85 (19 9 6^) [Einbond. A. and Sudol, M. (1 
996) FEBS Letters 384. 1-8. ] ) . -^tlX'. 

j3-i;xhP^ll*y-^«ofe^*^Tt?t;^*^ 

30 ADysHlti^^^^ktArkttiaLfc. 

[00471 ADy sii4kihy=Jlt:X^tX\<^h. 

b y i/ 1 miffimm^mm^tui. itr^ v:f}<r> 

m&^iz^x^yx^mif^m^^ti^ Vxvnv^y% 
^V)fll^'^€LTV^Sik*%«$ix^ (jT/l'T-f -y 

-D'^"y<^>. ^f— ^A^'^i^a^'' 95®. 2434- 
2440M ( 1 9974f) [Ortiz-Lopez, R., Li, H. , 
Su. J., Goytia, V.and Towbin, J.A. (1997) Circula 
ti«i 95. 2434-2440.] ) . 35ra4*»^> AD y 

40 sH4coife3S<?)Js^-t-a« ^cyl/\<rymm^\^x\^ 

[00481 5- ■ i/'XbP7>f ycDNA»h-7y;^ 
i;x::^y^'Wgf5£ C^xyl/X^,. bi--7y tV^* 
^_ ;;x^7^-f»/^X. 4®. 124 5-12 505 

(1995:^) [Wells. D.J., Wells, K.E., ASante, 
E.A., Turner, G., Sunada.Y., Ca«*ell,K.P. , Walsh, 

F.S. and Dickson, G. (1995) Hu«. Mol. Genet. 4, 1 
245-1250.] ) A>f>TTa^il^i^»- ADysM30 

J: 3 fji'^^ts^^am-VX VaVA yxh . C fflfflco 
50 >fy*<fim^ti.T»-^<Hf. mdx'7'7X'ftg«6tcfcV^T 
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1-3 18467 



1 5 



1 6 



[0 049l?g«Mi:fcV>rDAPs*»'lliaL-Ct). i'' 

i;;^ h n 7 y<?)*^«<^ i ^"^^ o F • b'^ ^ 

tJf N*SgiOr ^'^^^ y^XV^T V^S D P 7 1 
;A Lfcl^t'{± . D A P s jS^^^rSffiSTTp: Lfc 1 1 

^X. 8^. 33 3-339H(1994ip) [Cox. 
G.A., Sunada. Y., Canpbell, K.P. and Chari)erlain, 
J.S. (1994) Nature Genet. 8, 33^-339.] . ^ 

^ 3 40-3 4 4H ( 1 994¥) [Greenbers, D. 
S.! Sunada. Y.. Caipbell. K.P., Yaffe. D. and Nude 
1, IJ. (1994) Nature Genet. 8, 340-344.] ) . 
[0050] f-^WN'-Wy (Chamber 

lain) f>{i. -^mmm.^^y^'y ^ v'mFt^ 

Wk\.. mdx^'^rxfcJtfCh^yxi^-ykLT^ 
Xfc«!»tfcti>5>. byi-'li-ccoNSgfflfctyi/' 

A,*>(-L-cv^i.. ^wa^>^. wmv^^y^-y -f 

ADy sM3c7)*ftrt ( in vivo) ffOlSlgiiEWtS 

[00511^, *ISBg#;i>t±. atia^md x'?'^ 
X-i-iaSS t ADysM3lrri-FtfcTxyn?^VW^'<' 

^(TJS^i^xbn^^y*^ jffii/xFP^-f-co^ 

[0 0 5 21 P /H- yt-bSrUB 

•Ct>fit}#1"S3SJiSi^'XhP7'f y*^. ^^LJtmdx 
-^n^Xi^fefrcSftSWl^lfea-t S i k L^- . 

[0 0 5 31 t5^/'x^p7>f-^ci^t•sfi^K^ 



|[itflt.>>f yPX (AAV) <^9-\t. m^MB^^ 

[0 0 541 ki^*5. ic7y<.^'^'-ttfAT'&sae 
4-4. SkbtlR^jflTl-'t. fif-oT, 

i;xhP7^yae?fc-:»'^"?:»±^ i4kb<o^*<ojE 

ef{±^. 6. 3kb<?)i-- i^'Xhn7-( yaef 
h 5: Hl«;*fi^-r2. 3 . 7kb<0ADysM3cDN 
[00551 tUi<7^**''^>BB^>*^ i 3 

tSi^'x h p 7 -f -(?)i^<^g i/'x b p 7 >f y 

jg^tyi^K hy>''43ll^P>yF • H^'fyWP 
y F'Jf-MSjS$^i)'-=5r<ki>HH^'-> 4. 5kbKl 

hh, immSBFi-\i^ a-y>= • p^^y«OP-yb'y 

[00561 *IMH<^aeT^±^ 5 (^(-^ v-XT^ y • 

•j yf-- H^'fy. T:J'f-yt£^H;<>f y^ s.t/^. c* 

30 JgK^>fy5^rL-C<'^l.*>«0*«»iU\ *l6W<^cD 
AN{±, ^ft*54 . 5 k bOT-C*)ntf i: < . »^ t < 
HA. 2kbOT. J:0if*t<«i4. OkbWT. ^ 
^>t:jfftt<t±3. 7kblUTt'*)-5'rt>J:v^. 

[ 0 0 5 7 1 *5ffiB£0jiei^±> ;iiX^«ii'*XhP7>f 

T yMff'f^^i'^ (AAV) ^'-ta7^ji^•c^ 

40 k3&^T#S. 

[0 0 581 ifc. Tfym^^f\^^ (a 

AV) /<.^':J'-*»^,^-6iffi>''XbP7'f-«0jig?J^ 

'>>f;l/X (AAV) K^'^-li. m<^y^<oM&f-i^ 

jMi/^tLxmx'^i.'^mi^PimL. i^^^^^'- 

<;^^ffl]ftSrI.ftlt!t*>c7)T2bl.. S5>''XbP7'f- 
50 jig^«Ol^-fix*»Sr**tT^^t>c^*Wttv>*^. * 



(10) 
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[00591 *l|0B<^rT/lffiff^^ ^^-^ ( ) 
Sfc(^rS>5. TT/ffiff'>^^l^^ (AAV) ^^5^- 

[0060] *|&HBiOrr ^ 
[00611 

[006 21 ggfflgjl (P>yH@^^^^bP^^>^* 
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^KS^l 1-318467 
18 

*gTcol^) 

A#»g) . MWz. t b • i-'xbo:^ >f y c DNA 
(rX*T^^>. ^^^^-^ 5 5 2^. 6 15-81 
8K(199 1^) [Acsadi, G. , Dickson, G., Love. 
D.R., Jani, A.. Walsh. F.S., Gunisin^e. A.. Wolf 
f. T.A.. and Davies, K.E. (1991) Nature 352. 815-8 
18.] ) T'*)&6. 3kbcONo t I/Sa 1 Iffi^irSr 
pBluescr ipt II (SK+) (Strata 
gene) CONot I/Sal I gj^^lf A tT P B S 

BMD^f^mLfz. mz. AX2. AXll. AH3. 
M3fc«W(t3tSi«^>^'Xbn7>f>' (ADys) COc 

[00631 
[*11 



Fl 
2 
3 
4 
5 
6 

Rl 
2 
3 
4 
5 
6 
7 



TTAAGCgTAJ 'I^ACACCftGATGGA 
ru^ryyPAA'l^^rGGGA AGTAAGCTG 
Qf^RArAT GTA'P'rCAaCATCGCC 
rnra::AAC m;GAAGCCCaX:AGQGaCTm 'GGTCC^ 

GGCU^(X! TTGACTTT CTCG AGGTGATC 

GCCGGCAaGCTTCCMCSISRMS™S 
rf»TACa3GCgmnreCA G^ 
gKXXTlCTGGGCglXXJACTIX^ TTC 
ATCTGC&fiG&l!ATCC&TGG 



1799-1816 
8936-8950 

1806^1816, 9269-9281 

1409-1426 

796-817 

953-964, 9329-9350 

2005-1591 

9144-9125 

9285-9269. 1816-1810 
1501-1486 

9564-9545, 1189-1174 
9340-9329, 964-944 
9657-9639 



10064, 



40 



•J rf 5 ^' V^r^ ^' P 3 J: R 3 D N ABr>V»^«fc» 

(GeneBank accession numbe 
r M 18533) iSSiOpBSBMD 

r5^V-Fl/R2iLittiF2/R2T18tetfc 
PCRBrfr^Af 1 n/Xho I-CflJffiLJt^^ pBS 
BMDOTAf lll/Xho l3m~#AL. -fit-fit. 
pBSADysAX2*/>:tipBSADysAXl IS: 
fmLt. iia<r)pBSBMDfcr5-f-7-F4/R4 
•Ctgi|§LfcPCRS!B!l5:MunI/Hi ndl I ITflJ 
BrLJtft. pBSBMD^^Mu n I/H i nd I I 1355550 



? K F 3/R 3 iOT--^ U J: OfBSLfc 
Srfr£. pBSBMDtOAf lII/Hi nd I I 
(^JjgJgtlffifflL. pBSADysAH3SrffSt:t. 
[0065]-*-. ADysHli:ADysH4C0cD 
NA5-t>o2ffli£0r7XiF«. pBSADysM3 
(H 1 cr)A#tS) 3&»<?>f«Lfc. i-r. E c o 0 1 0 9 
iafi^-^^<^»^'^^ pBSADysM32:Apa 

ADysM3bttfc. I^OP BSADy sM3fc, 

EcoT22I/Eco0109I-CflIBrLfca. pB 
SADysM3b<?)EcoT2 2 l/EcoO109I 

aim^ifAt, pBSADysH15rfmtfc. pBS 
ADysH4cO#»«/:»Wi. 2WacOPCRSje 



(11) 



19 



^ pBSADy sM3S:«Sfct-C, r7>f'7-F5 

5/R7l:ffi-?T2IllH<^PCRSJ5^tT-5fc. 
#f,iiitBrfr5: E c o RVCfflffi tfcft, -i^-^ p B s 

ADysM3+02lB<^Eco R V|»e<OSt}f A L ^ 

[0066] ^|^>tl3t4a<7)M3. AXl 1. AX2. 
at/r AH3OcDNAC0S«S^i&ffi^»l*^Si^*^ 
1 3,5. StfTt-ea^tl^-t. ifc^ 2a<^Hl 
atJfH 4<0c D N A£0JS«ffifl|^S;m<^5^*^9a 

yflU^-enm^^. >iti/b«cDNAK:J:*)3-b' 

3fll.T5>'lS151l^5y?>J*Wi^#^2, 4,6. 

8, 1 0, &t^. 1 2tC'eti-riw^» 

[oo6 7]iQfe0<2 (®i8ai^'xhn7-fy^iia-t 

COS-TPCffitCiO, 

DysAX2, AXll, AH3. M3. H12lt^H4 
;^-b.ybax5KpAXCAwti?)CAG^:x~- 

(in vitro) ( in vivo) (CfeV^T, 3SV^ 

(i 2 9 3iffl)iarttfcV^-C, #^>iUt3X5FtAd5 

AxCAADysfc^L. m^^^^ 
CAADys£10%/U-fe O-ZWi^^tl U 

4jt7K (PBS) + . -so-c-cmtfz. 

[0 0 681 llift«^3 (TTy>^;ux<^^-!&fflv% 
C2C 1 2jK^liawi'-^^a-yiO-o Oi^^'?., 

yf-jr .»<-f rtni^'— , 13 2^.8 

18-19 3K (199 6^) [Yoshida, S. .Fujisawa 
-Sehara, A., Taki. T., Arai, K. and Naheshi«. Y. 
(19%) J. Cell Biol. 132. 181-193.] ) (m ■ Ox 
lO^ffl) 6cm37-^^>='-^^'f •>'=^**^"" 
2 0% (vo 1/vo 1 ) fPt^mm^^ttDMEM 
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iHf^^Fl 1-318467 
20 

4i-ClHIS^SU-. jB^8a{::AxCAADysSrl 
oor7-^'-7^-5>'^ i-»/h/-fe;Kp 1 a 

que-forming u n 1 t ( P f u ) /c e 1 

1 (mo i ) ) m^x-m^^^ mmm^DtnEM 

fc 5% ( V o 1 / v o 1 ) '>-7JlllJ&?rirtf^ft^*fil:S 

^mttz, 3B^. mm^mt. sds-pagej§ 

(1 5%SDS, 7 0mM Tris-H 

CI pU6. 8. 5%0-^)\^:^y^^^^-'^^^ 
-mercatoethano 1 ) , lOmM EDT 

A) t^^SSLfc. 

[0069] lU-y^*)^ 2 0Aig«0«^»RS2r5 
%SDS-PAGE-C*iet. PVDFK (Immob 
i 1 1 o n (TM) , Mi 1 1 i P o r e ) tXW^ h 

aya>yy y/^-frfc. rn-y 1 0 omsn-ti 

i;xb07-f (Novo 
cast r a) fc>f y^'ra'C-i^a V tfc. 

th ■ i;xho7-fy<^*a<!oi7r5yK?r^ 

SGI (Zymed) kECL 
.^XX^' y ■ yOT" -f yVm^MM ( Am e r s h a 
m) ^ffll^teiajLfc. 

[007 0] 1^*1^02 tC^i". ADysH4Sr^<. 

DysM3*JSt>«V^ieaV'<Jl'S:^L^- itt'?>OlS 
ati, m.^mtti AxCAADys A^Wt^^t 

cAGrnt-^-wsuwrx-wJi 

[007 1]^»t«4 (TT/•>^/^^'^^^-*ffl''' 
30 fdndxCOV-^X-i-tSjlS^iOtftrt (in vivo) 5tg^ 

( in vivo) ae^SAWBiit. i5^y-ba-;W£ 
^-rSfc^t. =g-AxCAADysC0Xby^'5:PB 
ST-fiffiS^^cCHROMA SPIN";*^^ (C 1 
ontech)tcaL^.«iiL^AxCAADys?K 
5 0^15:. 12-16afi&i7)indx^<>Xcr)£fi<0li[ 

L^t. ^Atit«-'?<?)'<-^':J'-<=^*t-e^0lSil:2r<X^ 

[0072] 
[^2] 
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(12) 
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22 





(x lO^pfiv 15) 






AxADysAX2 


8.6 


32% (22 -39) 


-H- 


AxADysAXil 


Z2 


27% (11-56) 


++ 


AxADysAHS 


14 


33% (15-^5) 


-f-f 


AxADysM3 


16 


33% (22-51) 


+++ 


AxADysHl 


6.0 


12% (3-22) 


+ 


AxADysH4 


13 


21% (16-31) 


++ 



4 
4 
4 
8 

3 
3 



[00741 'mi^mfhrn-^^^^-^^sssm^^^ 

S'^-'f^sKU^'a— ^'^Stft (ant i -C, ff'^tt 
(Y Nonomura) W±J;'3A^L^. ) - 19 

y|g2 3 6 o*>^ 2 4 0 9 ?&g!irr«.'>i>-^#'J ^ a- 

■f;Hjl*(P2 3a. ^ (M. Yoshida)iS± 

iOA^tfc. ) O^-^**^ ^-^'^ 

^^5XbU-. 108^. 748-752S(199 
0^) [Yoshida, M. and Ozawa. E. (1990) J. Bioche 
108. 748-752.] ) , /5-i^'XhD^^'JX?yl-«^& 



30 



40 



'>-9-^dfJ^'a-:>-/H)l*(«lij(Y. Wakayam 
a) W±J:')A*Uc. ) C?*^^^.. T-f/I'X ^ 
y-^_oaS;-. 217-2 23^(199 

6^) [Wakayana, Y.. Inoue, M. . Hirahashi, M.. Sh 
ibuya. S., Jimi. T., Kojiiia. H.and Oniki. H. (199 
6) Ann. Neurol. 39 , 217-223.] ) . al-'yyh^y 
-fycOT5/K191*-^>2 0 6 (t-^-<^. -i- 
aVdt-h, 5^, 1577-1580K(1994 
^) [Peters. H.F., KraBrcy, N.R.. Sealock, R. an 
d Frwhner, S.C. (1994) NeuroReport 5, 1577-158 

0.] ) ^c^^r&'>■t^^'J^a--^^^fjlft (fe^ (s. 

Kameya) ff±iOA#L'fco ). 
1 0 0 7 5 1 -<!mm . F 1 TC^Lii'T^iJi^^ 
^IgG(Tago Immunological 
s).g4V^Ji. •>-9-=^la-V'=^IgG(Organon *50 



Te k n i k a) ?rfflV^-C«iaiL;t. V-if- 

RC-1000 (Bi o-Rad) ^ffioTi^Ut. 
[OO76ltS»^03t*^. fflV^n-/K 

■ b-p(>fyfctyi^i fc4«oil::6^S:^-^>5SJiS>''xhn 

7-fy (ADysAX2. AXll. AH3Rt/M3) 

AD y s H 1 iz^f^tih t y v4 co^:5^±. msm^ 

SS?:A# <«iJ^5-fr^*S*fc*-'^- 

10 0 7 71 iasM5 immmizmhi^^ ^ ^ 

IS^aW'^)^!!!®) 

k LT«i-'x hoy ^ y<7)isig^ ^-r&^tot. Ax 

C A A D y s ^^AfibWm d x'g'lSJecOJg®ISt'te»t S 
DAPsWl^^a^fc. rndx-g-ISSrCii, DAPs 

;l. A-f^ri^'-. 115®. 1685-1 

6 9 4H ( 1 9 9 1^) [Ohlendieck. K. and Caipbel 
1, K.P.(1991) J. Cell Biol. 115. 1685-1694.] ) 
(a4#Ba) «l^«tX. AxCAADysHlfeU'l^ 
AxCAADys^^AL^tfSJS-Cti, vXh07^ 

yfSttSJit^fcviTDAPsWj^MKt'iOlfeS**. 

[00781 UStWS (Sf^ffm d ^^^X^Wm 
S>f yb';l^ ( in vivo) ^tST^^A) 

1 s<om d yi^^x-mmnwm^^^- a 

xCAADysM3kAxCALacZ<^S'&1*|6// 1 

^y^^ff-'t. Tr^'^'f/i-^SraAb 

-mxivrnt^f-^i^i^^ x-Gaissfe^tTdk. 

mmm<^0-hmim (flexor digitomm superfici 

alis) {;:13V^T. StS^l^. Jte^^^A^it-CV^S 

4t^^fcv^Txx^a7-<y*^tTv^fc. PHiS^i^'? 

Affl!«O^J@ff (flexor digitorim superficial is) i: 



(13) ItlBTl 1-318467 

23 2^ 

7o07.9] ^0080] 

S5«#^ ■• 1 

: 3 74 8 
(both) 

g^cO^I : cDNA to bRNA 
Si^cO!^ : active-site 

CGGCCGaa AGAGGATCCC CGGCTACCGA GCTCGAATTC CGGAAaCCC GGAfiAAAAAC 60 

GAATAGGAAA AACTCAAGTC TTACTTTnT TAAAGCTGCT GAAGTnCTT GCTTTCTCAT 120 

TCTTnTAAG CCTACTGGAG CAATAAACTT TGAAGAACn HACCAGCTT THTnATCG 180 

aGCCTTCAT ATACACrm CAAAATGQT TGGTGGGAAG AACTAGAGGA CTGHATGAA 240 

AGAGAAGATG HCAAAAGAA AACAHCACA AAATGGCTAA ATGCACAATT TTCTAAGnT 30O 

GGGAAGCAGC ATAHGAGAA CCTOTCAGT GACCTACAGG ATGGGAGGCG CaCCTAGAC 360 

CTCaCGAAG GCCTGACAGG GCAAAAACTG CCAAAAGAAA AAGGATCCAC AAGACTTCAT 420 

GCCCTCAACA ATCTCAACAA GGCAaGOSG GHHGCAGA ACAATAATGT TGATHAGTG 480 

AATAHGGAA CTAQGACAT CGTAGATGGA AATCATAAAC TGACTCTTGG THGATnGG 540 

AATATAATCC TCCACTCGCA GGTCAAAAAT GTAATGAAAA ATATCATGGC TGGAHGCAA 600 

CAAAOCAACA CTGAAAAGAT lacaCAGC TGGCTCOGAC AATCAAOCG TAATTATCCA 660 

CAGGHAATG TAATCAACTT CACCACCAGC TGGTQGATG GCCrGGOTT GAATCQaC 720 

ATCCATAGTC ATAGGCCAGA CCTATTTGAC TGGAATAGTG TGCTTTGCCA GCAGTCAGCC 780 

ACACAACGAC TCGAACATGC ATTCAACATC GCCAGATATC AAHAGGCAT AGAGAAACTA 840 

aCGATCCTG AAGATCTTGA TAOCACCTAT CCAGATAAGA AGTCCATCTT AATGTACATC 900 

ACATCACTCr TCCAACTTH GCCTCAACAA GTGAGCATTG AAGCCATCCA GGAAGTGGAA 960 

ATGTTCCCAA GGCCACaAA AGTGACTAAA GAAGAACATT HCAGHACA TCATCAAATG 1020 

CACTAnaC AACAGATCAC GGTCAGTaA GCACAGGGAT ATGAGAGAAC TTCTTCCCa 1080 

AAGCCTCGAT TCAAGACaA TGCCTACACA CAGGCTGOT ATCTCACCAC CTaCACCCT 1140 

ACACGGAGCC CAmCCTTC ACAGCATHG GAAGCTCCTG AAGACAACTC AmGGCAGT 1200 

TCATTGATGG AGACTGAACT AAACCTGGAC CCTTATCAAA CAGCHTAGA AGAACTATTA 1260 

TCGTGGCTTC HTCTGaGA GGACACAHG CAAGCACAAG GAGAGATHC TAATGATGTG 1320 

GAAGTGCTGA AAGACCAGTT TCATACTCAT GAGGGGTACA TGAIGGAHT GACAGCCCAT 1380 

CAGGGCOGGG HGCTAATAT TQACAAnG GGAAGTAAGC TGATTGGAAC AGGAAAAHA 1440 

TCAGAAGATG AAGAAACTGA AGTACAAGAG CAGATGAATC TCQAAAnC AAGATGGAAG 1500 

OTCreCAGG TGGCCCTCGA GGACOGAGTC AGGCAGaGC ATGAAGCCCA CAGGGAOTT 1560 

GGTCCAGCAT CrCAGCACTT TCTTTCCACG TCTCTCCAGG GTCCCTGGGA GAGACCCATC 1620 

TCGCCAAACA AAGTCCCQA QATATCAAC CACGAGAaC AAACAACTTG CTCGGACCAT 1680 

CCCAAAATGA CAGAGCTQA CCAGTaHA GCTGACQGA ATAATGTCAG AHaCAGCT 1740 

TATAGGAaG CCATCAAACT COGAAGACTG CACAAGGCCC TTTGCnGGA TCTCnGAGC 1800 

OGTCAGaG CATCTGATGC aTCGACCAG CACAACCTCA AGCAAAATGA CCAGCCCATC 1860 

GATATCaGC AGAHATTAA TTGTnGACC ACTATTTATG ACCGCCTGGA GCAAGAGCAC 1920 

AACAATTTGG TCAACCTCCC TCrCTCCGTG GATATGTGTC TGAACTGGa GCTGAATGTT 1980 

TATGATACGG GACGAACAGG GAGGATCCGT GTCCrGTCTT HAAAACTGG CATCATTTCC 2040 

CTGTCTAAAG CACATTTGGA AGACAAGTAC AGATACCTTT TCAAGCAAGT GGCAAGHCA 2100 

ACAGGAHTT CTGACCAGCG CAGGCTGGGC aCCTiaGC ATGATTCTAT CCAAATTCCA 2160 



(14) ^IITll-318467 

25 

AGACAmGG CTGAACTTGC ATCCTTTGGG GGCM5TAACA HGAGCCAAG TCTCOGGAGC 2220 

TGaiCCAAT HGCTAATAA TAAGCCAGAG ATCGAAGCGG CCCTCTTCa AGACTGGATG 2280 

AGACreGAAC CCCAGTCCAT GGTCTGGaG CCCCTCQGC ACAGACTGGC TGCTGCAGAA S40 

ACTGCCAAGC ATCAGGCCAA ATCTAACATC TGCAAAGAGT CTCCAATCAT TCGAHCAGG 2400 

TACAGGAGTC TAAAGCACTT TAATTATGAC ATCTGCCAAA GCTGCnnT TiaOGTCGA 2460 

GTTGCAAAAG GCCATAAAAT GCACTATCCC ATGCTGGAAT ATTGCACTCC GAaACATCA 2520 

GGAGAAGATG nCGAGACTT TGCCAAGGTA CTAAAAAACA AAHTOGAAC CAAAAGGTAT 2580 

THGCGAAGC ATCCCCGAAT GGGQACCTG CCAGTGCAGA CTGrOTAGA GGGGGACAAC 2640 

ATGGAAACTC CCGHAaCT GATCAAOTC TGGCCAffTAG ATTCTGCGCC TGCaCCTCC ZTOO 

CaCAGCTTT CACACGATGA TACTCATTCA CGCATTGAAC ATTATGOAG CAGGCTAGCA Z760 

GAAATCGAAA ACAGCAATGG ATCTTAiaA AATGATAGCA TaaCCTAA TGAGAGCATA 2820 

GATGATGAAC ATTTGHAAT CCAGCATTAC TGCCAAAGTT TGAACCAGGA aCCCCCQG 2880 

AGCCAGCCTC GTACTCaGC CCAGATOTG AnTCCITAG AGAGTGAGGA AAGAGGGGAG 2940 

CTAGAGAGAA TCCTAGCAGA TCTTGAGGAA GAAAACAGGA ATCTGCAAGC AGAATATGAC 3000 

CCTCTAAAGC AGCAGCACGA ACATAAAGGC CTGTCCCCAC TGCCGTCCCC TCQGAAATG 3060 

ATGCCCACCT CTCCCCAGAG TCCCCGGGAT GCTGAGCTCA TTGaGAGGC CAAGQACTG 3120 

CCTCAACAC AAAGGCCGCC TGGAAGCCAG GATGCAAATC OGGAAGACC ACAATAAACAG 3180 

CTGGAGTCA CAGTTACACA GGHAAGGCA GCTGaCGAG CAACCCCAGG CAGAGGCCAAA 3240 

GTGAATGGC ACMOGCTGT CaCTCCTTC TACQCTaA CAGAGGTCCG ACAGCAGTCAG 3300 

CCTATCCTG CTCCGAGTGG nGGCAGTCA AACTTCGGAC TCCATGGGTG AGGAAGATOT 3360 

aCACTCa CCCCAGGACA CAAGCACAGG GHAGAGGAG GTGATGGAGC AACTCAACAAC 3420 

TCCrrCCa AGTTCAAGAG GAAGAAATAC CCCTGGAAAG CCAATGAGAG AGGACACAATG 3480 

TAGGAACTC TTTTOCACAT GGCAGATGAT TTGGGCAGAG CGATGGAGTC CTTAGTATCAG 3540 

TCATGACAG ATGAAGAAGG AGCAGAATAA ATCTTTrACA AacaCAH CCCGCATGGTT 3600 

THATAATA TTCATACAAC AAAGAGGAH AGACAGTAAG ACTTTACAAG AAATAAATQA 3660 

TATTHTCT GAAGGGTAGT GGTAHATAC TGTAGATHC ACTAGTHCT AACTOGmT 3720 

GniTGHG GGGATCCTa AGAGTOGA ^748 

SM<^^ : 1 0 9 2 

MM 

Met Leu Trp Trp Glu Glu Val Glu Asp Cys Tyr Glu Arg Glu Asp 15 

Val Gin Lys Lys Thr Phe Thr Lys Trp Val Asn Ala Gin Phe Ser 30 

Lys Hie Gly Lys Gin His lie Glu Asn Leu Phe Ser Asp Leu Gin 45 

Asp Gly Arg Arg Leu Leu Asp Leu Leu Glu Gly Leu Thr Gly Gin 60 

Lys Leu Pro Lys Glu Lys Gly Ser Thr Arg Val His Ala Leu Asn 75 
Asn Val Asn Lys Ala Leu Arg Val Leu Gin Asn Asn Asn Val Asp 
Leu Val Asn He Gly Ser Thr Asp He Val Asp GlyA sn His Lys 
Leu Thr Leu Gly Leu He Trp Asn He He Leu His Trp Gin Val 

Lys Asn Val Met Lys Asn He Met Ala Gly Leu Gin Gin Thr Asn 135 

Ser Glu Lys He Leu Leu Ser Trp Val Arg Gin Ser Thr Arg Asn 150 

Tyr Pro Gin Val Asn Val He Asn Phe Thr Thr Ser Trp Ser Asp 165 

Gly Leu Ala Leu Asn Ala Leu He His Ser His Arg Pro Asp Leu 180 

Phe Asp Trp Asn Ser Val Val Cys Gin Gin Ser Ala Thr Gin Arg 195 

Leu Glu His Ala Phe Asn He Ala Arg Tyr Gin Leu Gly He Glu 210 

Lys Leu Leu Asp Pro Glu Asp Val Asp Thr Thr Tyr Pro Asp Lys 225 



90 
105 
120 
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27 

Lys Ser He Leu 
Gin Gin Val Ser 
Arg Pro Pro Lys 
Gin Met His Tyr 
Tyr Glu Arg Thr 
Tyr Thr Gin Ala 
Pro Phe Pro Ser 
Gly Ser Ser Leu 
Thr Ala Leu Glu 
Thr Leu Gin Ala 
Lys tep Gin Phe 
Ala His Gin Gly 
Leu lie Gly Thr 
Gin Glu Gin Met 
Val Ala Val Glu 
Asp Phe Gly Pro 
Gly Pro Trp Glu 
lie Asn His Glu 
Thr Glu Leu Tyr 
Ser Ala Tyr Arg 
Leu Cys Leu Asp 
Asp Gin His Asn 
Gin He He Asn 
Glu His Asn Asn 
Leu ten Trp Leu 
He Arg Val Leu 



Met Tyr 
He Glu 
Val Thr 
Ser Gin 
Ser Ser 
Ala Tyr 
Gin His 
Met Glu 
Glu Val 
Gin Gly 
His Thr 
Arg Val 
Gly Lys 
Asn Leu 
Asp Arg 
Ala Ser 
Arg Ala 
Thr Gin 
Gin Ser 
Thr Ala 
Leu Leu 
Leu Lys 
Cys Leu 
Leu Val 
Leu Asn 
Ser Phe 



He Thr Ser 
Ala He Gin 
Lys Glu Glu 
Gin He Thr 
Pro Lys Pro 
Val Thr Thr 
Leu Glu Ala 
Ser Glu Val 
Leu Ser Trp 
Glu He Ser 
His Glu Gly 
Gly Asn He 
Leu Ser Glu 
Leu Asn Ser 
Val Arg Gin 
Gin His Phe 
He Ser Pro 
Thr Thr Cys 
Leu Ala Asp 
Met Lys Leu 
Ser Leu Ser 
Gin Asn Asp 
Thr Thr He 
Asn Val Pro 
Val Tyr Asp 
Lys Thr Gly 



Leu Phe 
Glu Val 
His Phe 
Val Ser 
Arg Phe 
Ser Asp 
Pro Glu 
Asn Leu 
Leu Leu 
Asn Asp 
Tyr Met 
Leu Gin 
Asp Glu 
Arg Trp 
Leu His 
Leu Ser 
^n Lys 
Trp Asp 
Leu Asn 
Arg Arg 
Ala Ala 
Gin Pro 
Tyr Asp 
Leu Cys 
Thr Gly 
He He 



Gin Val 
Glu Met 
Gin Leu 
Leu Ala 
Lys Ser 
Pro Thr 
Asp Lys 
Asp Arg 
Ser Ala 
Val Glu 
Met Asp 
Leu Gly 
Glu Thr 
Lys Leu 
Glu Ala 
Thr Ser 
Val Pro 
His Pro 
Asn Val 
Leu Gin 
Cys Asp 
Met Asp 
Arg Leu 
Val Asp 
Arg Thr 
Ser Leu 



Leu Pro 
Leu Pro 
His His 
Gin Gly 
Tyr Ala 
Arg Ser 
Ser Phe 
Tyr Gin 
Glu Asp 
Val Val 
Leu Thr 
Ser Lys 
Glu Val 
Leu Gin 
His Arg 
Val Gin 
Tyr Tyr 
Lys Met 
Arg Phe 
Lys Ala 
Ala Leu 
He Leu 
Glu Gin 
Met Cys 
Gly Arg 
Cys Lys 



Ala His 
Ser Ser 
His Asp 
Phe Gly 
Phe Ala 
Trp Met 
His Arg 
Asn He 
Leu Lys 
Gly Arg 
Tyr Cys 
Lys Val 
His Pro 
Asp Asn 
Asp Ser 
His Ser 
Asn Ser 
Ser He 
Leu Asn 
He Leu 
He Leu 
Tyr Asp 
Leu Pro 



Leu Glu 
Thr Gly 
Ser He 
Gly Ser 
Asn Asn 
Arg Leu 
Val Ala 
Cys Lys 
His Phe 
Val Ala 
Thr Pro 
Leu Lys 
Arg Met 
Met Glu 
Ala Pro 
Arg He 
Asn Gly 
Asp Asp 
Gin Asp 
He Ser 
Ala Asp 
Arg Leu 
Ser Pro 



Asp Lys 
Phe Cys 
Gin He 
Asn He 
Lys Pro 
Glu Pro 
Ala Ala 
Glu Cys 
Asn Tyr 
Lys Gly 
Thr Thr 
Asn Lys 
Gly Tyr 
Thr Pro 
Ala Ser 
Glu His 
Ser Tyr 
Glu His 
Ser Pro 
Leu Glu 
Leu Glu 
Lys Gin 
Pro Glu 



Tyr Arg 
Asp Gin 
Pro Arg 
Glu Pro 
Glu He 
Gin Ser 
Glu Thr 
Pro He 
Asp He 
His Lys 
Ser Gly 
Phe Arg 
Leu Pro 
Val Thr 
Ser Pro 
Tyr Ala 
Leu Asn 
Leu Leu 
Leu Ser 
Ser Glu 
Glu Glu 
Gin His 
Met Met 



Tyr Leu Phe 
Arg Arg Leu 
Gin Leu Gly 
Ser Val Arg 
Glu Ala Ala 
Met Val Trp 
Ala Lys His 
He Gly Phe 
Cys Gin Ser 
Met His Tyr 
Glu Asp Val 
Thr Lys Arg 
Val Gin Thr 
Leu He Asn 
Gin Leu Ser 
Ser Arg Leu 
Asp Ser He 
He Gin His 
Gin Pro Arg 
Glu Arg Gly 
Asn Arg Asn 
Glu His Lys 
Pro Thr Ser 



Lys Gin 
Gly Leu 
Glu Val 
Ser Cys 
Leu Phe 
Leu Pro 
Gin Ala 
Arg Tyr 
Cys Phe 
Pro Met 
Arg Asp 
Tyr Phe 
Val Leu 
Phe Trp 
His Asp 
Ala Glu 
Ser Pro 
Tyr Cys 
Ser Pro 
Glu Leu 
Leu Gin 
Gly Leu 
Pro Gin 



Val Ala 
Leu Leu 
Ala Ser 
Phe Gin 
Leu Asp 
Val Leu 
Lys Cys 
Arg Ser 
Phe Ser 
Val Glu 
Phe Ala 
Ala Lys 
Glu Gly 
Pro Val 
Asp Thr 
Met Glu 
Asn Glu 
Gin Ser 
Ala Gin 
Glu Arg 
Ala Glu 
Ser Pro 
Ser Pro 



240 
255 
270 
285 
300 
315 
330 
345 
360 
375 

390 

405 

420 

435 

450 

465 

480 

495 

510 

525 

540 

555 

570 

585 

600 

615 

630 

645 

660 

675 

690 

705 

720 

735 

750 

765 

780 

795 

810 

825 

840 

855 

870 

885 

900 

915 

930 

945 

960 
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Arg Asp Ala Glu Leu He Ala Glu Ala Lys Leu Leu Arg Gin His 
Lys Gly Arg Leu Glu Ala Arg Met Gin lie Leu Glu Asp His Asn 
Lys Gin Leu Glu Ser Gin Leu His Arg Leu Arg Gin Leu Leu Glu 
Gin Pro Gin Ala Glu Ala Lys Val Asn Gly Thr Thr Val Ser Ser 
Pro Ser Thr Ser Leu Gin Arg Ser Asp Ser Ser Gin Pro Met Leu 
Leu Arg Val Val Gly Ser Gin Thr Ser Asp Ser Met Gly Glu Glu 

Asp Leu Leu Ser Pro Pro Gin Asp Thr Ser Thr Gly Leu Glu Glu 
Val Met Glu Gin Leu Asn Asn Ser Phe Pro Ser Ser Arg Gly Arg 
Asn Thr Pro Gly Lys Pro Met Arg Glu Asp Thr Met 

smm^: 3 

i^CDS? : 4 4 0 2 

®<?)» : (both) 

eS^cOi^ : cDNA to bRNA 
jE51|<?)!fifS : active-site 

CGGCOGCTQ AGAGGATCCC CGGGTACOGA GCTOGAATTC OGGAACTCCC GGAGAAAAAC 60 

GAATAGGAAA AATOAAGTG TTACnTHT TAAAGCTGCT GAAGTHCTT GCTTTQCAT 120 

TCTTniAAG CaACreCAG CAATAAACTT TGAAGAACTT nACCAGCTT THTnATCG 180 

CTGCCTTGAT ATACACTTn CAAAATGCTT TGGTGGGAAG AACTAGAGGA CTGTTATGAA 240 

AGAGAAGATG HCAAAAGAA AACAHCACA AAATGGCTAA ATGCACAATT TTCTAACTTT 300 

GGGAAGCAGC ATAHGAGAA CaCHCAGT GACaACAGG ATGGGAGGCG CCTCCTAGAC 360 

CrcaCGAAG GCCTGACAGG GCAAAAACTG CCAAAAGAAA AAGGATCCAC AAGACTTCAT 420 

GCCOGAACA ATGTCAACAA GGCAQGCGG GTTnCCAGA ACAATAATGT TGATHAGTG 480 

AATATTCGAA CTACTGACAT CGTAGATGGA AATCATAAAC TGACTCTTGG THGATHGG 540 

AATATAATCC TCCACTGGCA GGTCAAAAAT GTAATGAAAA ATATCATGGC TGGAHGCAA 600 

CAAACCAACA CTGAAAAGAT TCTCCTG/CC TGGCTCCEAC AATCAACTCG TAATTATCCA 660 

CAGGTTAATG TAATCAACTT CACCACCAGC TGGTCTGATG GCaGGOTT GAATCaaC 720 

ATCCATAGTC ATAGGCCAGA CaATTTGAC TGGAATAGTG TGCTTTGCCA GCAGTCflGCC 780 

ACACAACGAC TGGAACATGC ATTCAACATC GCCAGATATC AAHAGGCAT AGAGAAAQA 840 

aCGATCaG AAGATCTTGA TACCACCTAT CCAGATAAGA AGTCCATCTT AATGTACATC 900 

ACATCACrcr TCCAACTTTT GCCTCAACAA GTGAGCATTG AAGCCATCCA GGAACTGGAA 960 

ATtJTTGCCAA GGCCACCTAA AGTGACTAAA GAAGAACAn TTCAGHACA TCATCAAATG 1020 

CAQATTQC AACAGATCAC GGTCAGTaA GCACAGGGAT ATGAGAGAAC TTCTTCCCCT 1080 

AAGCCrOIAT TCAAGAGCTA TGCCTACACA CAGGaGOT ATCTCACCAC aCTGACCCT 1140 

ACACGGAGCC CATHCaTC ACAGCATTTG GAAGCTCCTG AAGACAACTC AHTGGCAGT 1200 

TCATTCATGG AGAGrTGAAGrT AAACCTGGAC CGTTATCAAA CAfiaHAGA AGAAGTATTA 1260 

TCGTGGQTC HTCTGOGA GGACACAHG CAAGCACAAG GAGAGATTTC TAATGATGTG 1320 

GAAGTGCTGA AAGACCAGH TCATACTCAT GAGGGGTACA TGATGGATTT GACAGCCCAT 1380 

CAGGGCCGGG nGGTAATAT TaACAAHG GGAACTAAGC TGATTGGAAC AGGAAAAHA 1440 

TCAGAAGATG AAGAAACTGA AGTACAAGAG CACATGAATC TCCTAAAnC AAGATGGGAA 1500 

TGCaCAGGG TAGCTAGCAT GGAAAAACAA AGCAATTTAC ATAGAGTHT AATGGATQC 1560 

CAGAATCAGA AACTGAAAGA GTTGAATGAC TGGCTAACAA AAACAGAAGA AAGAACAAGG 1620 

AAAATGGAGG AAGAGCCTCT TGGACCTGAT CTTGAAGACC TAAAACGCCA ACTACAACAA 1680 

CATAAGOTGC HCAAGAAGA TCTAGAACAA GAACAACTCA GGCTCAAHCr CTCACTCAC 1740 

ATGGTCCTGG TAGHGATGA ATQAGTGGA GATCACGCAA CTGCTGCTTTG GAAGAACAA 1800 

(TTAAGGAGG TCAATACTGA GTGGGAAAAA TTGAACCTGC ACTCCGCTCAC TGGCAGAGA 1860 
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975 
990 
1005 
1020 
1035 
1050 

1065 
1080 
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3 1 
AAAATAGATG 

acAAcacc 

AHGACTCTC 
CTGAAAGAGA 
CAGaCTCAC 
CAGGTGGCCG 
GCATQCAGC 
AACAAACTGC 
ATGACAGAGC 
ACTGCCATGA 
GCTGCATGTG 
aGCAGATTA 
TTGGTCAACG 
ACGGGACGAA 
AAAGCACATT 
mTCTGACC 
TTGGGTGAAG 
CAATTTGaA 
GAACCCCAGT 



AGACCCTTGA 
GCCAAGCTGA 
TCCAAGATCA 
ACGTGAGCCA 
CGTATAACa 
TCGAGGACCG 

Aananc 

CaAQATAT 
TaACCAGTC 
AAaCCGAAG 
ATGCCITGGA 
TTAATTGTTT 
TCCCTCrCTG 
CAGGGAGGAT 
TGGAAGACAA 
AGCGCAGGCr 
TTGCATCCTT 
ATAATAAGCC 
CCATGGTGTG 



AAGACrCCAG 
GGTGATCAAG 
CaCGAGAAA 
CGTCAATGAC 
CAGCAaCTG 
AGTCAGGCAG 
CACGTaGTC 
CAACCACGAG 
TTTAGaGAC 
ACTGCAGAAG 
CCAGCACAAC 
GACCAaATT 
CGTGGATATG 
CCGTCTCCTG 
GTACAGATAC 
GGGCCrCCTT 
TGGGGGCAGT 
AGAGATCGAA 
GCTGCCCGTC 



GAACTTCAAG 
GGATCCTGGC 
GTCAAGGCAC 
CTTGCTCGCC 
GAAGACCTGA 
CTGCATGAAG 
CAGGGTCCa 
ACTCAAACAA 
CTGAATAATG 
GCCCTTTGa 
aCAAGCAAA 
TATGACOGCC 
TCTCTGAAQ 
TaTTTAAAA 
CnnCAAGC 
CTGCATGAH 
AACATTGAGC 
GCGGCCCTCT 
CTGCACAGAG 



AGGCCACGGAT 
AGCCCGTGGGC 
TTOGAGGAGAA 
AGCTTACCACT 
ACACCAGATGG 
CCCACAGGGAC 
GGGAGAGAGCC 
CTTGaGGGAC 
TCAGAnaCA 
TGGATCTaiG 
ATGACCAGCCC 
TGGAGCAAGAG 
GGacaGAAT 
aCGCATCATT 
AAGTGGCAAGT 
aATCCAAATT 
CAAGTGTCCGG 
TCCTAGACTGG 
TGGCTGCTGCA 



GAGCTGGAC 

GATcrcac 

ATTGCGCCT 
HGGGCATT 
AAGQTaG 
niGGTCCA 
ATaCGCCA 
CATCCCAAA 
GCTTATAGG 
AGCCTGTCA 
ATGGATATC 
CACAACAAT 
CTTTATGAT 
TCCCTGTGT 
TCAACAGGA 
CCAAGACAG 
AGCTGCTTC 
ATGAGAQG 
GAAAaGCC 



AAGCATCAGG CCAAATGTAA 
AGTCTAAAGC AaHAATTA 
AAAGGCCATA AAATGCAQA 
GATGTTCGAG ACTTTGCCAA 
AAGCATCCCC GAATGGGCTA 
ACrCCOTTA CrCTGATCAA 
CTTTCACACG ATGATACTCA 
GAAAACAGCA ATGGATCTTA 
GAACATHGT TAATCCAGCA 
CaCGTAGTC aGCCCAGAT 
AGAATCaAG CAGATCTTGA 
AAGCAGCAGC ACGAACATAA 

Acaacccc agacttccccg 

CACAAAGGCC GCCTGGAAGC 
TCACAGHAC ACAGGCTAAG 
GGCACAACGG TGTCaCTCC 
aGaCCGAG TGGHGGCAG 
CCTCCCCAGG ACACAAGCAC 
CaAGTTCAA GAG6AAGAAA 
GTCTHTCCA CATGGCAGAT 
CAGATGAAGA AGGAGCAGAA 
ATATTCATAC AACAAAGAGG 
TGTGAAGGGT AGTGGTATTA 
GHGGGGATC aCTAGAGTC 
K^S^: 4 

mn^^ : 1 3 1 0 



CATCTGCAAA 
TGACATCTGC 
TCCCATGGTG 
GGTACTAAAA 
COGCCAGTG 
aTCTGGCCA 
TTCACGCATT 
TaAAATGAT 
TTACTGCCAA 
aiGATTTCC 
GGAAGAAAAC 
AGGCCTGTCC 
GGATGaGAG 
CAGGATGCAA 
GCACaGCTG 
TTCTACCTCT 
TCAAACTTCG 
AGGGHAGAG 
TACCCaGGA 
GAHTGGGCA 
TAAATGTTTT 
ATTAGACAGT 
TACTGTAGAT 
GA 



GAGTGTCCAA 
CAAAGCTGCT 
GAATATTGCA 
AACAAAHTC 

CAGAacra 

GTAGATiaG 
GAACATTATG 
AGCATaaC 

AcrrnGAACC 

TTAGAGAGTG 
AGGAATCTGC 
CCACTGCCGT 
CTCATTGCTG 
ATCaGGAAG 
GAGCAACCCC 
CTACAGAGGT 
GACTCCATGG 
GAGGTGATGG 
AAGCCAATGA 
GAGCGATGGA 
ACAACTCCTG 
AAGAGTHAC 
TTCAGTAGH 



TCATTGGATTC 
TTTTTTCTGGT 
CrCCGACTACA 
GAACCAAAAGG 
TAGAGGGGGAC 
CGCCTGCCrCG 
aAGCAGGQA 
QAATGAGAGC 
AGGAQCCCCC 
AGGAAAGAGGG 
AAGCAGAATAT 
CCCCTCCTGAA 
AGGCCAAGCTA 
ACCACAATAAA 
AGGCAGAGGCC 
CCGACAGCAGT 
CTGAGGAAGAT 
AGCAAaCAAC 
GAGAGGACACA 

crrcaTAGTAT 

ATTCCCGCATG 
AAGAAATAAAT 
TaAAGiaGT 



AGGTACAGG 
CGAGTTGCA 
TCAGGAGAA 
TATHTGCG 
AACATGGAA 
TCCCaCAG 
GCAGAAATG 
ATAGATGAT 
CTGAGCCAG 
GAGCTAGAG 
GACCGIQA 
ATGATGCCC 
aGCGTCAA 
CAGCTGGAG 
AAAGTGAAT 
CAGCaATG 
CTTCrCAGT 
AACTCaTC 
ATGTAGGAA 
CAGTCATGA 
GTTnTATA 
CrATAHTT 
TATTGTTTT 



1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

Z?00 

Z760 

2820 

2880 

2940 

3000 

3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4402 
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Met Leu Trp Trp Glu Glu Val Glu Asp Cys Tyr Glu Arg Glu Asp 



Val Gin 
Lys Phe 
Asp Gly 
Lys Leu 
Asn Val 
Leu Val 
Leu Thr 
Lys Asn 
Ser Glu 
Tyr Pro 
Gly Leu 
Phe Asp 
Leu Glu 
Lys Leu 
Lys Ser 
Gin Gin 
Arg Pro 
Gin Met 
Tyr Glu 
Tyr Thr 



Lys Lys 
Gly Lys 
Arg Arg 
Pro Lys 
Asn Lys 
Asn He 
Leu Gly 
Val Met 
Lys He 
Gin Val 
Ala Leu 
Trp Asn 
His Ala 
Leu Asp 
He Leu 
Val Ser 
Pro Lys 
His Tyr 
Arg Thr 
Gin Ala 



Thr Phe 
Gin His 
Leu Leu 
Glu Lys 
Ala Leu 
Gly Ser 
Leu He 
Lys Asn 
Leu Leu 
Asn Val 
Asn Ala 
Ser Val 
Phe Asn 
Pro Glu 
Met Tyr 
He Glu 
Val Thr 
Ser Gin 
Ser Ser 
Ala Tyr 



Thr Lys Trp 
He Glu Asn 
^p Leu Leu 
Gly Ser Thr 
Arg Val Leu 
Thr Asp He 
Trp Asn He 
He Met Ala 
Ser Trp Val 
He Asn Phe 
Leu He His 
Val Cys Gin 
He Ala Arg 
Asp Val Asp 
He Thr Ser 
Ala He Gin 
Lys Glu Glu 
Gin He Thr 
Pro Lys Pro 
Val Thr Thr 



Val Asn 
Leu Phe 
Glu Gly 
Arg Val 
Gin Asn 
Val Asp 
He Leu 
Gly Leu 
Arg Gin 
Thr Thr 
Ser His 
Gin Ser 
Tyr Gin 
Thr Thr 
Leu Phe 
Glu Val 
His Phe 
Val Ser 
Arg Phe 
Ser Asp 



Ala Gin 
Ser Asp 
Leu Thr 
His Ala 
Asn Asn 
Gly Asn 
His Trp 
Gin Gin 
Ser Thr 
Ser Trp 
Arg Pro 
Ala Thr 
Leu Gly 
Tyr Pro 
Gin Val 
Glu Met 
Gin Leu 
Leu Ala 
Lys Ser 
Pro Thr 



Phe Ser 
Leu Gin 
Gly Gin 
Leu Asn 
Val Asp 
His Lys 
Gin Val 
Thr Asn 
Arg Asn 
Ser Asp 
Asp Leu 
Gin Arg 
He Glu 
Asp Lys 
Leu Pro 
Leu Pro 
His His 
Gin Gly 
Tyr Ala 
Arg Ser 



Pro Phe Pro Ser Gin His Leu Glu Ala Pro Glu Asp Lys Ser Phe 
Gly Ser Ser Leu Met Glu Ser Glu Val Asn Leu Asp Arg Tyr Gin 
Thr Ala Leu Glu Glu Val Leu Ser Trp Leu Leu Ser Ala Glu Asp 
Thr Leu Gin Ala Gin Gly Glu He Ser Asn Asp Val Glu Val Val 
Lys Asp Gin Phe His Thr His Glu Gly Tyr Met Met Asp Leu Thr 
Ala His Gin Gly Arg Val Gly Asn He Leu Gin Leu Gly Ser Lys 
Leu He Gly Thr Gly Lys Leu Ser Glu Asp Glu Glu Thr Glu Val 
Gin Glu Gin Met Asn Leu Leu Asn Ser Arg Trp Glu Cys Leu Arg 



Val 



Ala Ser Met Glu Lys Gin Ser Asn Leu His Arg Val Leu Met 



Asp Leu Gin Asn Gin Lys Leu Lys Glu Leu Asn Asp Trp Leu Thr 
Lys Thr Glu Glu Arg Thr Arg Lys Met Glu Glu Glu Pro Leu Gly 
Pn) Asp Leu Glu Asp Leu Lys Arg Gin Val Gin Gin His Lys Val 
Leu Gin Glu Asp Leu Glu Gin Glu Gin Val Arg Val Asn Ser Leu 
Thr His Met Val Val Val Val Asp Glu Ser Ser Gly Asp His Ala 



^S¥l 1-3 18467 
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30 
45 
60 
75 
90 
105 
120 
135 
150 
165 
180 
195 
210 
225 
240 
255 
270 
285 
300 
315 

330 

345 

360 

375 

390 

405 

420 

435 

450 

465 

480 

495 

510 

525 
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Thr Ala Ala Leu Glu Glu Gin Leu Lys Glu Val Asn Thr Glu Trp 



Glu 



Lys Leu Asn Leu His Ser Ala Asp Trp Gin Arg Lys He Asp 



Gl 



u Thr Leu Glu Arg Leu Gin Glu Leu Gin Glu Ala Thr Asp Glu 



Leu tep Leu Lys Leu Arg Gin Ala Glu Val He Lys Gly Ser Trp 

Gin Pro Val Gly Asp Leu Leu He Asp Ser Leu Gin Asp His Leu 
Glu Lys Val Lys Ala Leu Arg Gly Glu He Ala Pro Leu Lys Glu 

Asn Val Ser His Val Asn Asp Leu Ala Arg Gin Leu Thr Thr Leu 



Gly 



lie Gin Leu Ser Pro Tyr Asn Leu Ser Thr Leu Glu Asp Leu 



Asn Thr Arg Trp Lys Leu Leu Gin Val Ala Val Glu Asp Arg Val 
Arg Gin Leu His Glu Ala His Arg Asp Phe Gly Pro Ala Ser Gin 
His Phe Leu Ser Thr Ser Val Gin Gly Pro Trp Glu Arg Ala He 
Ser Pro Asn Lys Val Pro Tyr Tyr He Asn His Glu Thr Gin Thr 
Thr Cys Trp Asp His Prt> Lys Met Thr Glu Leu Tyr Gin Ser Leu 
Ala Asp Leu Asn ten Val Arg Phe Ser Ala Tyr Arg Thr Ala Met 
Lys Leu Arg Arg Leu Gin Lys Ala Leu Cys Leu Asp Leu Leu Ser 
Leu Ser Ala Ala Cys Asp Ala Leu Asp Gin His Asn Leu Lys Gin 
Asn Asp Gin Pro Met Asp He Leu Gin He He Asn Cys Leu Thr 
Thr He Tyr Asp Arg Leu Glu Gin Glu His Asn Asn Leu Val Asn 



Val 



Pro Leu Cys Val Asp Met Cys Leu Asn Trp Leu Leu Asn Val 



Tyr Asp Thr Gly Arg Thr Gly Arg He Arg Val Leu Ser Phe Lys 

Thr Gly He He Ser Leu Cys Lys Ala His Leu Glu Asp Lys Tyr 

Arg Tyr Leu Phe Lys Gin Val Ala Ser Ser Thr Gly Phe Cys Asp 

Gin Arg Arg Leu Gly Leu Leu Leu His Asp Ser He Gin He Pro 

Arg Gin Leu Gly Glu Val Ala Ser Phe Gly Gly Ser Asn He Glu 

Pro Ser Val Arg Ser Cys Phe Gin Phe Ala Asn Asn Lys Pro Glu 
He Glu Ala Ala Leu Phe Leu Asp Trp Met Arg Leu Glu Pro Gin 



540 

555 

570 

585 

600 
615 

630 

645 

660 

675 

690 

705 

720 

735 

750 

765 

780 

795 

810 

825 

840 

855 

870 

885 

900 
915 
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Ser Met Val Trp Leu Pro Val Leu His Arg Val Ala Ala Ala Glu 930 

Thr Ala Lys His Gin Ala Lys Cys Asn lie Cys Lys Glu Cys Pro 945 

lie He Gly Phe Arg Tyr Arg Ser Leu Lys His Phe Asn Tyr Asp 960 

He Cys Gin Ser Cys Phe Phe Ser Gly Arg Val Ala Lys Gly His 975 

Lys Met His Tyr Pro Met Val Glu Tyr Cys Thr Pro Thr Thr Ser 990 

Gly Glu Asp Val Arg Asp Phe Ala Lys Val Leu Lys Asn Lys Phe 1005 

Arg Thr Lys Arg Tyr Phe Ala Lys His Pro Arg Met Gly Tyr Leu 1020 

Pro Val Gin Thr Val Leu Glu Gly Asp Asn Met Glu Thr Pro Val 1035 

Thr Leu He Asn Phe Trp Pro Val Asp Ser Ala Pro Ala Ser Ser 1050 

Pro Gin Leu Ser His Asp Asp Thr His Ser Arg He Glu His Tyr 1065 

Ala Ser Arg Leu Ala Glu Met Glu Asn Ser Asn Gly Ser Tyr Leu 1080 

Asn Asp Ser He Ser Pro Asn Glu Ser He Asp Asp Glu His Leu 1095 

Leu He Gin His Tyr Cys Gin Ser Leu Asn Gin Asp Ser Pro Leu 1110 

Ser Gin Pro Arg Ser Pro Ala Gin He Leu He Ser Leu Glu Ser 1125 

Glu Glu Arg Gly Glu Leu Glu Arg He Leu Ala Asp Leu Glu Glu 1140 

Glu Asn Arg Asn Leu Gin Ala Glu Tyr Asp Arg Leu Lys Gin Gin 1155 

His Glu His Lys Gly Leu Ser Pro Leu Pro Ser Pro Pro Glu Met 1170 

Met Pro Thr Ser Pro Gin Ser Pro Arg Asp Ala Glu Leu He Ala n85 

Glu Ala Lys Leu Leu Arg Gin His Lys Gly Arg Leu Glu Ala Arg 1200 

Met Gin He Leu Glu Asp His Asn Lys Gin Leu Glu Ser Gin Leu 1215 

His Arg Leu Arg Gin Leu Leu Glu Gin Pro Gin Ala Glu Ala Lys 1230 

Val Asn Gly Thr Thr Val Ser Ser Pro Ser Thr Ser Leu Gin Arg 1245 

Ser Asp Ser Ser Gin Pro Met Leu Leu Arg Val Val Gly Ser Gin 1260 

Thr Ser Asp Ser Met Gly Glu Glu Asp Leu Leu Ser Pro Pro Gin 1275 

Asp Thr Ser Thr Gly Leu Glu Glu Val Met Glu Gin Leu Asn Asn 1290 
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Ser Phe Pro Ser Ser Arg Gly Arg Asn Thr Pro Gly Lys Pro Met 1305 
Arg Glu Asp Thr Met »** 1310 



5 

SJOCOS? : 4 4 0 2 

#[<0S!C : W&M (both) 

Ei^<?)Sli : cDNA to oRNA 
1150 : active-site 

CGGCCGCra MJAGGATCCC CGGGTACCGA GCTOGAATTC CGGAACrCCC GGAGAAAAAC 60 

GAATAGGAAA AACTGAAGTG TTACTTTTn TAAAGCTGCT GAAGTHGn GCTTTaCAT 120 

TCTTTTTAAG CaACTGGAG CAATAAAGH TGAAGAACTT nACCAGGTT TnTHATCG 180 

CrGCCTTGAT ATACACTTn CAAAATGCTT TGGTGGGAAG AACTAGAfiGA CTGHATGAA 240 

AGAGAAGATG HCAAAAGAA AACATTCACA AAATGGGTAA ATGCACAATT TTaAAfiHT 300 

GGGAAGCAGC ATAHGAGAA CaCTTCAGT GACCTACAGG ATGGGAGGCG CCTCaAGAC 360 

CTCaCGAAG GCCTGACAGG GCAAAAAQG CCAAAAGAAA AAGGATCCAC AAGAGTTCAT 420 

GCCCTGAACA ATGTCAACAA GGCAaGOGG GHnGCAGA ACAATAATGT TGATTTAGTG 480 

AATAHGGAA GTACTGACAT CGTAGATGGA AATCATAAAC TGACTCrTGG TnGATTTGG 540 

AATATAATCC TCCACTGGCA GGTCAAAAAT GTAATGAAAA ATATCATGGC TGGAHGCAA 600 

CAAACCAACA GTGAAAAGAT TQCaGAGC TGGGTCCGAC AATCAACTCG TAATTATCCA 660 

CAGGHAATG TAATCAACn CACCACCAGC TGGTCTGATG GCaGGCTTT GAATGaCTC 720 

ATCCATAGTC ATAGGCCAGA CCTAHTGAC TGGAATAGTG TGCTTTGCCA GCAGTCAGCC 780 

ACACAACGAC TGGAACATGC ATTCAACATC GCCAGATATC AAHAGGCAT AGAGAAACTA 840 

CTCGATCaG AAGATGTTGA TACCACaAT CCAGATAAGA AGTCCATCTT AATGTACATC 900 

ACATCACTCT TCCAAGTTn GCCTCAACAA GTGAGCATTG AAGCCATCCA GGAAGTGGAA 960 

ATGTTGCCAA GGCCACCTAA AGTGACTAAA GAAGAACAH nCAGHACA TCATCAAATG 1020 

CACTAnaC AACAGATCAC GGTCAGTCTA GCACAGGGAT ATGAGAGAAC nCTTCCCCT 1080 

AAGCaOGAT TCAAGAGCTA TGCCTACACA CAGGCTGCTT ATGTCACCAC CTCTGACCa 1140 

ACACGGAGCC CATnCCTTC ACAGCAinG GAAGCTCCTG AAGACAAGTC AniGGCAGT 1200 

TCATTCATGG AGAGTGAACT AAACCTGGAC CGHATCAAA CAGaHAGA AGAACTATTA 1260 

TCGTGGCTTC nTCTGOGA GGACACAHG CAAGCACAAG GAGAGATHC TAATGATGTG B20 

GAAGTGCTGA AAGACCAGH TCATACTCAT GAGGGGTACA TGATGGAHT GACAGCCCAT 1380 

CAGGGCOGGG nGCTAATAT laACAAnG GGAAGTAAGC TGATTGGAAC AGGAAAATTA 1440 



TCAGAAGATG AAGAAACTGA AGTACAAGAG CAGATGAATC TCCTAAATTC AAGATGGGAA 1500 

TGCCTCAGGG TAGaAGCAT GGAAAAACAA AGCAATnAC ATAGAGTHT AATGGATCTC 1560 

CAGAATCAGA AACTGAAAGA GTTGAATGAC TGGCTAACAA AAACAGAAGA AAGAACAAGG 1620 

AAAATGGAGG AAGAGCaCT TGGACaGAT CTTGAAGAa TAAAACGCCA AGTACM:AA 1680 

CATAAGGTGC HCAAGAAGA TQAGAACAA GAACAAGTCA GGGTCAAHC TCTCACTCAC 1740 

ATGGTCCTGG TAGHGATGA ATCTAGTGGA GATCACGCAA CTGaGCTTT GGAAGAACAA 1800 

CTTAAGCTAT TGGGAGATCG ATGGGCAAAC ATCTGTAGAT GGACAGAAGA CCECTGGGTT 1860 

OTTTACAAG ACATCCTTCT CAAATGGCAA CCTCTTACTG AAGAACACTG CCTTmAGT 1920 

GCATGGan CAGAAAAAGA AGATGCAGTG AACAAGATTC ACACAACTGG CTTTAAAGAT 1980 

CAAAATGAAA TGTTATCAAG TQCGAGAAA GTCAAGGCAC HOGAGGAGA AATTGCGCCT 2040 

aGAAAGAGA ACGTGAGCCA CGTCAATGAC OTGaCGCC AGQIACCAC inGGGCAH 2100 

CAGCrCTCAC CGTATAACCr CAGCACraG GAAGACCTGA ACACCAGATG GAAGaTCTG 2160 

CAGGTGGCCG TCGAGGACCG AGTCAGGCAG CTGCATGAAG CCCACAGGGA CTTTGGTCCA 2220 
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GCAiaCAGC AanCTTTC CACGTaGTC CAGGGTCCa GGGAGAGAGC CAiaCGCCA 2280 

AACAAAGTGC CQACTATAT CAACCACGAG ACTCAAACAA CTTGaGGGA CCATCCCAAA 2340 

ATGACAGAGC TCTACCAGTC TTTAGaGAC CTGAATAATG TCAGAHaC AGCTTATAGG 2400 

AQGCCATGA AACTCCGAAG ACTGCAGAAG GCCCTTTGa TGGATCTCTT GAGCaGTCA 2460 

GaGCATGTG ATGCCTTGGA CCAGCACAAC CTCAAGCAAA ATGACCAGCC CATGGATATC 2520 

QGCAGATTA HAATTGTn GACCACTATT TATGACOGCC TGGAGCAAGA GCACAACAAT 2580 

TTGGTCAACG TCCaCTCTG CGTGGATATG TGTCTGAACT GGCTCaGAA TGTTTATGAT 2640 

AOGGGAOGAA CAGGGAGGAT CCGTGTCCTG TCTHTAAAA aGGCATCAT TTCCCTGTGT 2700 

AAAGCACATT TGGAAGACAA GTACAGATAC CTTnCAAGC AAGTGGCAAG TTCAACAGGA 2760 

THTCTGACC AGCGCAGGCT GGGCaCCTT CTGCATGAH QATCCAAAT TCCAAGACAG 2820 

TTGGGTGAAG nGCATCCTT TGGGGGCAGT AACATTGAGC CAAGTGTCCG GAGCTGCTTC 2880 

CAATHGCTA ATAATAAGCC AGAGATCGAA GCGGCCCTCT TCQAGAQG GATGAGAQG 2940 

GAACCCCAGT CCATGCTGTG GCTGCCCGTC CTGCACAGAG TGCaGCTGC AGAAACTGCC 3000 

AAGCATCAGG CCAAATGTAA CATCTGCAAA GAGTGTCTAA TCATTGGATT CAGGTACAGG 3060 

AGTaAAAGC AaHAATTA TGACATCTGC CAAAGCTGCT nHTTOGG TCGAGTTGCA 3120 

AAAGGCCATA AAATGCACTA TCCCATGGTG GAATATTGCA CTCCGAaAC ATCAGGAGAA 3180 

GATGHCGAG ACTHGCCAA GGTACTAAAA AACAAAHTC GAACCAAAAG GTATHTGCG 3240 

AAGCATCCCC GAAIGGGQA CCTGCCAGTG CAGAaGTCT TAGAGGGGGA CAACATGGAA 3300 

ACrCCCCTTA aCTGATCAA CTTCTGGCCA GTAGATTCTG CGCQGCaC GTCCCaCAG 3360 

OTTCACACG ATGATACTCA TTCACGCATT GAACATTATG QAGCAGGQ AGCAGAAATG 3420 

GAAAACAGCA ATGGATCTTA TaAAATGAT AGCATaCTC CTAATGAGAG CATAGATGAT 3480 

GAACATHGT TAATCCAGCA TTACTGCCAA AGTHGAACC AGGACTCCCC CCTGAGCCAG 3540 

CCrCGTAGTC CTGCCCAGAT aTGATTTCC TTAGAGAGTG AGGAAAGAGG GGAGQAGAG 3600 

AGAATCCTAG CAGATCTTGA GGAAGAAAAC AGGAATaCC AAGCAGAATA TGACOGTaA 3660 

AAGCAGCAGC ACGAACATAA AGGCCTGTCC CCACTGCCGT CCCaCCTGA AATGATGCCC 3720 

ACaCTCCCC AGAGTCCCCG GGATGQGAG QCATTGaG AGGCCAAGQ ACTGOGTCAA 3780 

CACAAAGGCC GCCTGGAAGC CAGGATGCAA ATCCTGGAAG ACCACAATAA ACAGCTGGAG 3840 

TCACAGHAC ACAGGCTAAG GCAGaGQG GAGCAACCCC AGGCAGAGGC CAAACTTGAAT 3900 

GGCACAACGG TGTCCTCTCC TTCTACCTa aACAGAGGT CCGACAGCAG TCAGCaATG 3960 

acaCCGAG TGGHGGCAG TCAAAaTCG GAaCCATGG GTGAGGAAGA TCTTaCAGT 4020 

CaCCCCAGG ACACAAGCAC AGGGHAGAG GAGGTGATGG AGCAAaCAA CAAaCCTTC 4080 

CCTAGTTCAA GAGGAAGAAA TACCCaGGA AAGCCAATGA GAGAGGACAC AATGTAGGAA 4140 

GTamCCA CATGGCAGAT GAHTGGGCA GAGCGATGGA GTCCTTACTA TCAGTCATGA 4200 

CAGATGAAGA AGGAGCAGAA TAAATGim ACAACTCaG ATTCCCGCAT GGimTATA 4260 

ATATTCATAC AACAAAGAGG ATTAGACAGT AAGAGTHAC AAGAAATAAA TCTATAnTT 4320 

TGTGAAGGGT AGTGGTATTA TACTGTAGAT TTCAGTAGH TaAAGTCTG TTATTGHTT 4380 

GHGGGGATC CTaAGAGTC GA 4402 

mm^^ : 6 

wmcr^^ : 1 3 1 0 

mm 

Met Leu Trp Trp Glu Glu Val Glu Asp Cys Tyr Glu Arg Glu Asp 15 

Val Gin Lys Lys Thr Phe Thr Lys Tip Val Asn Ala Gin Phe Ser 30 

Lys Phe Gly Lys Gin His He Glu Asn Leu Phe Ser Asp Leu Gin 45 

Asp Gly Arg Arg Leu Leu Asp Leu Leu Glu Gly Leu Thr Gly Gin 60 



Lys Leu Pro Lys Glu Lys Gly Ser Thr Arg Val His Ala Leu Asn 



75 
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Asn Val Asn Lys Ala Leu Arg Val Leu Gin Asn Asn Asn Val Asp 90 

Leu Val Asn He Gly Ser Thr Asp He Val Asp Gly Asn His Lys 105 

Leu Thr Leu Gly Leu lie Trp Asn He He Leu His Trp Gin Val 120 

Lys Asn Val Met Lys Asn lie Met Ala Gly Leu Gin Gin Thr Asn 135 

Ser Glu Lys He Leu Leu Ser Trp Val Arg Gin Ser Thr Arg Asn 150 

Tyr Pro Gin Val Asn Val lie Asn Phe Thr Thr Ser Trp Ser Asp 165 

Gly Leu Ala Leu Asn Ala Leu He His Ser His Arg Pro Asp Leu 180 

Phe Asp Trp Asn Ser Val Val Cys Gin Gin Ser Ala Thr Gin Arg 195 

Leu Glu His Ala Phe Asn lie Ala Arg Tyr Gin Leu Gly lie Glu 210 

Lys Leu Leu Asp Pro Glu Asp Val Asp Thr Thr Tyr Pro Asp Lys 225 

Lys Ser He Leu Met Tyr He Thr Ser Leu Phe Gin Val Leu Pro 240 

Gin Gin Val Ser He Glu Ala He Gin Glu Val Glu Met Leu Pro 255 

Arg Pro Pro Lys Val Thr Lys Glu Glu His Phe Gin Leu His His 270 

Gin Met His Tyr Ser Gin Gin He Thr Val Ser Leu Ala Gin Gly 285 

Tyr Glu Arg Thr Ser Ser Pro Lys Pro Arg Phe Lys Ser Tyr Ala 300 

Tyr Thr Gin Ala Ala Tyr Val Thr Thr Ser Asp Pro Thr Arg Ser 315 

Pro Rie Pro Ser Gin His Leu Glu Ala Pro Glu Asp Lys Ser Phe 330 

Gly Ser Ser Leu Met Glu Ser Glu Val Asn Leu Asp Arg Tyr Gin 345 

Thr Ala Leu Glu Glu Val Leu Ser Trp Leu Leu Ser Ala Glu Asp 360 

Thr Leu Gin Ala Gin Gly Glu He Ser Asn Asp Val Glu Val Val 375 

Lys Asp Gin Phe His Thr His Glu Gly Tyr Met Met Asp Leu Thr 390 

Ala His Gin Gly Arg Val Gly Asn He Leu Gin Leu Gly Ser Lys 405 

Leu He Gly Thr Gly Lys Leu Ser Glu Asp Glu Glu Thr Glu Val 420 

Gin Glu Gin Met Asn Leu Leu Asn Ser Arg Trp Glu Cys Leu Arg 435 

Val Ala Ser Met Glu Lys Gin Ser Asn Leu His Arg Val Leu Met 450 

Asp Leu Gin Asn Gin Lys Leu Lys Glu Leu Asn Asp Trp Leu Thr 465 

Lys Thr Glu Glu Arg Thr Arg Lys Met Glu Glu Glu Pro Leu Gly 480 

Pro Asp Leu Glu Asp Leu Lys Arg Gin Val Gin Gin His Lys Val 495 

Leu Gin Glu Asp Leu Glu Gin Glu Gin Val Arg Val Asn Ser Leu 510 

Thr His Met Val Val Val Val Asp Glu Ser Ser Gly Asp His Ala 525 

Thr Ala Ala Leu Glu Glu Gin Leu Lys Val Leu Gly Asp Arg Trp 540 

Ala Asn He Cys Arg Trp Thr Glu Asp Arg Trp Val Leu Leu Gin 555 

Asp He Leu Leu Lys Trp Gin Arg Leu Thr Glu Glu Gin Cys Leu 570 

Phe Ser Ala Trp Leu Ser Glu Lys Glu Asp Ala Val Asn Lys He 585 

His Thr Thr Gly Phe Lys Asp Gin Asn Glu Met Leu Ser Ser Leu 6(K) 

Glu Lys Val Lys Ala Leu Arg Gly Glu lie Ala Pro Leu Lys Glu 615 

Asn Val Ser His Val Asn Asp Leu Ala Arg Gin Leu Thr Thr Leu 630 

Gly lie Gin Leu Ser Pro Tyr Asn Leu Ser Thr Leu Glu Asp Leu 645 
Asn Thr Arg Trp Lys Leu Leu Gin Val Ala Val Glu Asp Arg Val 660 
Arg Gin Leu His Glu Ala His Arg Asp Phe Gly Pro Ala Ser Gin 675 
His Phe Leu Ser Thr Ser Val Gin Gly Pro Trp Glu Arg Ala He 690 
Ser Pro Asn Lys Val Pro Tyr Tyr He Asn His Glu Thr Gin Thr 705 
Thr Cys Trp Asp His Pro Lys Met Thr Glu Leu Tyr Gin Ser Leu 720 
Ala Asp Leu Asn Asn Val Arg Phe Ser Ala Tyr Arg Thr Ala Met 735 
Lys Leu Arg Arg Leu Gin Lys Ala Leu Cys Leu Asp Leu Leu Ser 750 
Leu Ser Ala Ala Cys Asp Ala Leu Asp Gin His Asn Leu Lys Gin 765 
Asn Asp Gin Pro Met Asp He Leu Gin He He Asn Cys Leu Thr 780 
Thr lie Tyr Asp Arg Leu Glu Gin Glu His Asn Asn Leu Val Asn 795 
Val Pro Leu Cys Val Asp Met Cys Leu Asn Trp Leu Leu Asn Val 810 
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45 
Tyr Asp Thr 
Thr Gly lie 
Arg Tyr Leu 
Gin Arg Arg 
Arg Gin Leu 
Pro Ser Val 
lie Glu Ala 
Ser Met Val 



Gly Arg Thr 
He Ser Leu 
Phe Lys Gin 
Leu Gly Leu 
Gly Glu Val 
Arg Ser Cys 
Ala Leu Phe 
Trp Leu Pro 



Gly Arg 
Cys Lys 
Val Ala 
Leu Leu 
Ala Ser 
Phe Gin 
Leu Asp 
Val Leu 



He Arg Val 
Ala His Leu 
Ser Ser Thr 
His Asp Ser 
Phe Gly Gly 
Phe Ala Asn 
Trp Met Arg 
His Arg Val 



Leu Ser 
Glu Asp 
Gly Phe 
He Gin 
Ser Asn 
Asn Lys 
Leu Glu 
Ala Ala 
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Phe Lys 825 

Lys Tyr 840 

Cys Asp 855 

He Pro 870 

He Glu 885 

Pro Glu 900 

Pro Gin 915 

Ala Glu 930 



Thr Ala Lys His Gin Ala Lys Cys Asn He Cys 
He He Gly Phe Arg Tyr Arg Ser Leu Lys His 
He Cys Gin Ser Cys Phe Phe Ser Gly Arg Val 
Lys Met His Tyr Pro Met Val Glu Tyr Cys Thr 
Gly Glu Asp Val Arg Asp Phe Ala Lys Val Leu 
Arg Thr Lys Arg Tyr Phe Ala Lys His Pro Arg 
Pro Val Gin Thr Val Leu Glu Gly Asp Asn Met 
Thr Leu He Asn Phe Trp Pro Val Asp Ser Ala 
Pro Gin Leu Ser His Asp Asp Thr His Ser Arg 
Ala Ser Arg Leu Ala Glu Met Glu Asn Ser Asn 
Asn Asp Ser He Ser Pro Asn Glu Ser He Asp 
Leu He Gin His Tyr Cys Gin Ser Leu Asn Gin 
Ser Gin Pro Arg Ser Pro Ala Gin He Leu He 
Glu Glu Arg Gly Glu Leu Glu Arg He Leu Ala 
Glu Asn Arg Asn Leu Gin Ala Glu Tyr Asp Arg 
His Glu His Lys Gly Leu Ser Pro Leu Pro Ser 
Met Pro Thr Ser Pro Gin Ser Pro Arg Asp Ala 
Glu Ala Lys Leu Leu Arg Gin His Lys Gly Arg 
Met Gin He Leu Glu Asp His Asn Lys Gin Leu 
His Arg Leu Arg Gin Leu Leu Glu Gin Pro Gin 
Val Asn Gly Thr Thr Val Ser Ser Pro Ser Thr 
Ser Asp Ser Ser Gin Pro Met Leu Leu Arg Val 
Thr Ser Asp Ser Met Gly Glu Glu Asp Leu Leu 
Asp Thr Ser Thr Gly Leu Glu Glu Val Met Glu 
Ser Phe Pro Ser Ser Arg Gly Arg Asn Thr Pro 
Arg Glu Asp Thr Met *** 

mmm^ : 7 

SMC^^ : 4 0 7 5 

mcoWi -WBM (both) 

S^coaa : cDNA to nRNA 
i^cOltS : active-site 

CGGCCGCra AGAGGATCCC CGGGTACCGA GCTCGAATTC 
GAATAGGAAA AACTGAAGTG TTACTTTm TAAAGCTCa 
TGTTHTAAG CCTACTGGAG CAATAAAGTT TGAAGAACn 
aGCCTTGAT ATACACTTH CAAAATGCTT TGGTGGGAAG 
AGAGAAGATG HCAAAAGAA AACAHCACA AAATGGGTAA 
GGGAAGCAGC ATAHGAGAA CQCHCAGT GACCTACAGG 
CrCCTCGAAG GCCTGACAGG GCAAAAAQG CCAAAAGAAA 



Lys Glu Cys Pro 945 

Phe Asn Tyr Asp 960 

Ala Lys Gly His 975 

Pro Thr Thr Ser 9% 

Lys Asn Lys Phe 1005 

Met Gly Tyr Leu 1020 

Glu Thr Pro Val 1035 

Pro Ala Ser Ser 1050 

He Glu His Tyr 1065 

Gly Ser Tyr Leu 1080 

Asp Glu His Leu 1095 

Asp Ser Pro Leu 1110 

Ser Leu Glu Ser 1125 

Asp Leu Glu Glu 1140 

Leu Lys Gin Gin 1155 

Pro Pro Glu Met 1170 

Glu Leu He Ala 1185 

Leu Glu Ala Arg 1200 

Glu Ser Gin Leu 1215 

Ala Glu Ala Lys 1230 

Ser Leu Gin Arg 1245 

Val Gly Ser Gin 1260 

Ser Pro Pro Gin 1275 

Gin Leu Asn Asn 1290 

Gly Lys Pro Met 1305 

1310 



CGGAAaCCC 
GAAGTTTGTT 
nACCAGGTT 
AACTTAGAGGA 
ATGCACAATT 
ATGGGAGGCG 
AAGGATCCAC 



GGAGAAAAAC 60 

GGTTTCTCAT 120 

TTTTHATCG 180 

CTGTTATGAA 240 

TTCTAAGTTT 300 

CCTCCTAGAC 360 

AAGAGTTCAT 420 
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GCCCTGMCA ATGTCAACAA GGCACTGCGG GHnGCAGA 
AATAHGGAA GTACFGACAT CGTAGATGGA AATCATAAAC 
AATATAATCC TCCACTGGCA GGTCAAAAAT GTAATGAAAA 
CAAACCAACA GTGAAAAGAT TQCaGAGC TGGGTCCGAC 
CAGGHAATG TAATCAACTT CACCACCAGC TGGTaGATG 
ATCCATAGTC ATAGGCCAGA CaAHTGAC TGGAATAGTG 
ACACAAOGAC TGGAACATGC ATTCAACATC GCCAGATATC 
aCGATCCTG AAGATCTTGA TACCACCTAT CCAGATAAGA 
ACATCACra TCCAACTTTT GCCTCAACAA GTGAGCATTG 
ATGTTGCCAA GGCCACCTAA AGTGAQAAA GAAGAACAH 
CACTATTCTC AACAGATCAC GGTCAGTCTA GCACAGGGAT 
AAGCCTOGAT TCAAGACaA TGCaACACA CAGGCTGCTT 
ACACGGAGCC CATHCaTC ACAGCATHG GAAGCTCCTG 
TCATTGATGG AGACrTGAACT AAACCTGGAC CGTTATCAAA 
TaSTGGCTTC HTaGCTGA GGACACAHG CAAGCACAAG 
GAAGTGGTGA AAGACCAGH TCATAQCAT GAGGGGTACA 
CAGGGCCGGG nGGTAATAT TQACAAHG GGAAGTAAGC 
TCAGAAGATG AAGAAACTGA AGTACAAGAG CAGATGAATC 
TGCaCAGGG TAGCTAGCAT GGAAAAACAA AGCAATHAC 
CAGAATCAGA AACTGAAAGA GTTGAATGAC TGGCTAACAA 

AAAATGGAGG AAGAGCCTCT TGGACaGAT CTTGAAGACC 
CATAAGGTGC HCAAGAAGA TQAGAACAA GAACAACTCA 
ATGGTGGTGG TAGHGATGA ATCTAGTGGA GATCACGCAA 
CTTAAGGTAT TGAACACCAG ATGGAAGCTT CTGCAGCTGG 
CAGCTGCATG AAGCCCACAG GGACTTTGGT CCAGCATCTC 
GTCCAGGKiTC CCTGGGAGAG AGCCATCTCG CCAAACAAAG 
GAGACrCAAA CAACTTGCTG GGACCATCCC AAAATGACAG 
GACCTGAATA ATGTCAGAH QCAGaTAT AGGAQGCCA 
AAGGCCCTTT GCTTGGATCT QTGAGCaG TCAGCTGCAT 
AACaCAAGC AAAATGACCA GCCCATGGAT ATCCTGCAGA 
AHTATGACC GCCTGGAGCA AGAGCACAAC AAmGGTCA 
ATGTGTCTGA AaGGCTGCT GAATCTTTAT GATACGGGAC 
CTGTCrnTA AAACTGGCAT CAITTCCCTG TGTAAAGCAC 
TACCnnCA AGCAAGTTGGC AAGTTCAACA GGAHTTGIG 
CTTCTGCATG ATTCTATCCA AAHCCAAGA CACnGGGTG 
AGTAACATTG AGCCAAGTGT CCGGAGCTGC TTCCAAHTG 
GAAGOGGCCC TCTTCaAGA QGGATGAGA CTGGAACCCC 
GTCCTGCACA GAGTGGQGC TGCAGAAAQ GCCAAGCATC 
AAAGAGTGTC CAATCATTGG ATTCAGGTAC AGGAGTCTAA 
TGCCAAAGa GanHTTC TGGTOGAGTT GCAAAAGGCX: 
GTGGAATATT GCAQCCGAC TACATCAGGA GAAGATOTTC 
AAAAACAAAT HCGAACCAA AAGGTATHT GCGAAGCATC 
GTGCAGAaG TOTAGAGGG GGACAACATG GAAACTCCCG 
CCAGTAGATT CTGCGCCTGC aCGTCCCQ CAGCTTTCAC 
AHGAACATT ATGCTAGCAG GQAGCAGAA ATGGAAAACA 
GATAGCATa CTCCTAATGA GAGCATAGAT GATGAACAH 
CAAAGTHGA ACCAGGACTC CCCCCTGAGC CAGCCTCGTA 
TCCTTAGAGA GTGAGGAAAG AGGGGAGQA GAGAGAATCC 
AACAGGAATC TGCAAGCAGA ATATGACCGT QAAAGCAGC 
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ACAATAATGT 


TGATTTAGTG 


480 


TGACTCTTGG 


TTTGATTTGG 


540 


ATATCATGGC 


TGGATTGCAA 


600 


AATCAACTCG 


TAATTATCCA 


660 


GCCTGGCTTT 


GAATGCTCTC 


720 


TGGTTTGCCA 


GCAGTCAGCC 


780 


AATTAGGCAT 


M A ^1 AAA .^Mn A 

AGAGAAACTA 


840 


AGTCCAiai 


AATGTACATC 


900 


AAGCCATCCA 


GGAAGTGGAA 


960 


TTCAGTTACA 


TCATCAAATG 


1020 


ATGAGAGAAC 


TTCTTCCCCT 


1080 


ATGTCACCAC 


aCTGACCa 


1140 


AAGACAAGTC 


ATTTGGCAGT 


1200 


CAGanAGA 


AGAACTATTA 


1260 


GAGAGATHC 


TAATGATGTG 


1320 


TGATGGATTT 


GACAGCCCAT 


1380 


TGATTGGAAC 


AGGAAAATTA 


1440 


TCCTAAATTC 


AAGATGGGAA 


1500 


ATAGAGTTTT 


AATGGATaC 


1560 


AAACAGAAGA 


AAGAACAAGG 


1620 


TAAAAOGCCA 


AGTACAACAA 


1680 


GGGTCAAHC 


TCTCACTCAC 


1740 


CTGaGCTTT 


GGAAGAACAA 


1800 


CCGTCGAGGA 


CCGAGTCAGG 


1860 


AGCACTTTa 


TTCCACGTa 


1920 


TGCCCTACTA 


TATCAACCAC 


1980 


AGCTQACXIA 


GTanAGQ 


2040 


TGAAACTCCG 


AAGACTGCAG 


2100 


GTGATGCCTT 


GGACCAGCAC 


2160 


TTATTAATTG 


TTTGACCACT 


2220 


ACGTccaa 


CTGCCTGGAT 


2280 


GAACAGGGAG 


GATCOGTGTC 


2340 


ATTTGGAAGA 


CAAGTACAGA 


2400 


ACCAGCGCAG 


GCTGGGCCTC 


2460 


AAGTTGCATC 


CTTTGGGGGC 


2520 


M. A WWt A A m A A 

CTAATAATAA 


^^^^ A A A WW% ^4 

GCCAGAGATC 


2580 


AGTCCATGGT 


GTGGaCCCC 


2640 


A ^^^^ .^*t AAA m 

AGGCCAAATG 


TAACATaGC 


2700 


AGCACTTTAA 


mm A m.^^ a a m 

TTATGACATC 


2760 


A m A A A A nv #^ M 

ATAAAATGCA 


CTATCCCATG 


2820 


6AGACTTTGC 


A A A .^Wl A 

CAAGGTACTA 


2880 


CCOGAATGGG 


CTACCTGCCA 


2940 


TTAaCTGAT 


CAACTTCTGG 


3000 


ACGATGATAC 


TCATTCACGC 


3060 


GCAATGGATC 


TTATCTAAAT 


3120 


TGHAATCCA 


GCATTACTGC 


3180 


GTCaGCCCA 


GATCTTGATT 


3240 


TAGCAGATa 


TGAGGAAGAA 


3300 


AGCACGAACA 


TAAAGGCCTG 


3360 
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TaccAacc CGTCccacc tgaaatgatg cccAcaac cccagagtcc ccgggatgct 3420 

GAGaCATTG CTGAGGCCM GCTACTGCGT CAACACAAAG GCCGCCTGGA AGCCAGGATG 3480 

CAAATCaGG AAGACCACAA TAAACAGCTG GAGTCACAGT TACACAGGa AAGGCAGaC 3540 

CTGGAGCAAC CCCAGGCAGA GGCCAAAGTG AATGGCACAA CGCTGTCCTC TCQTCTACC 3600 

TCraACAGA GGTCCGACAG CAGTCAGCa ATGCTGCTCC GAGTGGTTGG CAGTCAAAa 3660 

TCGGACTCCA TGGGTGAGGA AGATCTTCTC AGTCaCCCC AGGACACAAG CACAGGGTTA 3720 

GAGGAGGTGA TGGAGCAACT CAACAAaCC TTCCaAGH CAAGAGGAAG AAATACCCCT 3780 

GGAAAGCCAA TGAGAGAGGA CACAATGTAG GAAGTCTTn CCACATGGCA GATGATHGC 3840 

GCAGAGOGAT GGAGTCaiA GTATCAGTCA TGACAGATGA AGAAGGAGCA GAATAAATGT 3900 

THACAAaC CTGATTCCCG CATGGTTTTT ATAATAHCA TACAACAAAG AGGAHAGAC 3960 

AGTAAGAGTT TACAAGAAAT AAATCTATAT TnXGTGAAG GGTAGTGGTA TTATACTGTA 4020 

GATTTCAGTA GTTTCTAAGT aCTTATTGT TnGTTGGGG ATCaQAGA GTCGA 4075 

smm^ : 8 

ffi^^$ : 1 2 0 1 

mm 

Met Leu Trp Trp Glu Glu Val Glu Asp Cys Tyr Glu Arg Glu Asp 15 

Val Gin Lys Lys Thr Phe Thr Lys Trp Val Aai Ala Gin Phe Ser 30 

Lys Phe Gly Lys Gin His He Glu Asn Leu Phe Ser Asp Leu Gin 45 

Asp Gly Arg Arg Leu Leu Asp Leu Leu Glu Gly Leu Thr Gly Gin 60 

Lys Leu Pro Lys Glu Lys Gly Ser Thr Arg Val His Ala Leu Asn 75 

Asn Val Asn Lys Ala Leu Arg Val Leu Gin Asn Asn Asn Val Asp 90 

Leu Val Asn He Gly Ser Thr Asp He Val Asp Gly Asn His Lys 105 

Leu Thr Leu Gly Leu He Trp Asn He He Leu His Trp Gin Val 120 

Lys Asn Val Met Lys Asn He Met Ala Gly Leu Gin Gin Thr Asn 135 

Ser Glu Lys He Leu Leu Ser Trp Val Arg Gin Ser Thr Arg Asn 150 

Tyr Pro Gin Val Asn Val He Asn Phe Thr Thr Ser Trp Ser Asp 165 

Gly Leu Ala Leu Asn Ala Leu He His Ser His Arg Pro Asp Leu 180 

Phe Asp Trp Asn Ser Val Val Cys Gin Gin Ser Ala Thr Gin Arg 195 

Leu Glu His Ala Phe Asn He Ala Arg Tyr Gin Leu Gly He Glu 210 

Lys Leu Leu Asp Pro Glu Asp Val Asp Thr Thr Tyr Pro Asp Lys 225 

Lys Ser He Leu Met Tyr He Thr Ser Leu Phe Gin Val Leu Pro 240 

Gin Gin Val Ser He Glu Ala He Gin Glu Val Glu Met Leu Pro 255 

Arg Pro Pro Lys Val Thr Lys Glu Glu His Phe Gin Leu His His 270 

Gin Met His Tyr Ser Gin Gin He Thr Val Ser Leu Ala Gin Gly 285 

Tyr Glu Arg Thr Ser Ser Pro Lys Pro Arg Phe Lys Ser Tyr Ala 300 

Tyr Thr Gin Ala Ala Tyr Val Thr Thr Ser Asp Pro Thr Arg Ser 315 

Pro Phe Pro Ser Gin His Leu Glu Ala Pro Glu Asp Lys Ser Phe 330 

Gly Ser Ser Leu Met Glu Ser Glu Val Asn Leu Asp Arg Tyr Gin 345 

Thr Ala Leu Glu Glu Val Leu Ser Trp Leu Leu Ser Ala Glu Asp 360 

Thr Leu Gin Ala Gin Gly Glu He Ser Asn Asp Val Glu Val Val 375 

Lys Asp Gin Phe His Thr His Glu Gly Tyr Met Met Asp Leu Thr 390 

Ala His Gin Gly Arg Val Gly Asn He Leu Gin Leu Gly Ser Lys 405 

Leu He Gly Thr Gly Lys Leu Ser Glu Asp Glu Glu Thr Glu Val 420 

Gin Glu Gin Met Asn Leu Leu Asn Ser Arg Trp Glu Cys Leu Arg 435 

Val Ala Ser Met Glu Lys Gin Ser Asn Leu His Arg Val Leu Met 450 
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Asp Leu Gin Asn Gin Lys Leu Lys Glu Leu Asn Asp Trp Leu Thr 465 
Lys Thr Glu Glu Arg Thr Arg Lys Met Glu Glu Glu Pro Leu Gly 480 
Pro Asp Leu Glu Asp Leu Lys Arg Gin Val Gin Gin His Lys Val 495 
Leu Gin Glu Asp Leu Glu Gin Glu Gin Val Arg Val Asn Ser Leu 510 
Thr His Met Val Val Val Val Asp Glu Ser Ser Gly Asp His Ala 525 
Thr Ala Ala Leu Glu Glu Gin Leu Lys Val Leu Asn Thr Arg Trp 540 
Lys Leu Leu Gin Val Ala Val Glu Asp Arg Val Arg Gin Leu His 555 
Glu Ala His Arg Asp Phe Gly Pro Ala Ser Gin His Phe Leu Ser 570 
Thr Ser Val Gin Gly Pro Trp Glu Arg Ala He Ser Pro Asn Lys 585 

Val Pro Tyr Tyr He Asn His Glu Thr Gin Thr Thr Cys Trp Asp 600 

His Pro Lys Met Thr Glu Leu Tyr Gin Ser Leu Ala Asp Leu Asn 615 

Asn Val Arg Phe Ser Ala Tyr Arg Thr Ala Met Lys Leu Arg Arg 630 

Leu Gin Lys Ala Leu Cys Leu Asp Leu Leu Ser Leu Ser Ala Ala 645 

Cys Asp Ala Leu Asp Gin His Asn Leu Lys Gin Asn Asp Gin Pro 660 

Met Asp He Leu Gin lie He Asn Cys Leu Thr Thr He Tyr /tep 675 

Arg Leu Glu Gin Glu His Asn Asn Leu Val Asn Val Pro Leu Cys 690 

Val Asp Met Cys Leu Asn Trp Leu Leu Asn Val Tyr Asp Thr Gly 705 

Arg Thr Gly Arg lie Arg Val Leu Ser Phe Lys Thr Gly He He 720 

Ser Leu Cys Lys Ala His Leu Glu Asp Lys Tyr Arg Tyr Leu Rie 735 

Lys Gin Val Ala Ser Ser Thr Gly Phe Cys Asp Gin Arg Arg Leu 750 

Gly Leu Leu Leu His Asp Ser He Gin He Pro Arg Gin Leu Gly 765 

Glu Val Ala Ser Rie Gly Gly Ser Asn He Glu Pro Ser Val Arg 780 

Ser Cys Phe Gin Phe Ala Asn Asn Lys Pro Glu He Glu Ala Ala 795 

Leu Phe Leu Asp Trp Met Arg Leu Glu Pro Gin Ser Met Val Trp 810 

Leu Pro Val Leu His Arg Val Ala Ala Ala Glu Thr Ala Lys His 825 

Gin Ala Lys Cys Asn lie Cys Lys Glu Cys Pro He He Gly Rie 840 

Arg Tyr Arg Ser Leu Lys His Phe Asn Tyr Asp He Cys Gin Ser 855 

Cys Phe Phe Ser Gly Arg Val Ala Lys Gly His Lys Met His Tyr 870 

Pro Met Val Glu Tyr Cys Thr Pro Thr Thr Ser Gly Glu Asp Val 885 

Arg Asp Phe Ala Lys Val Leu Lys Asn Lys Phe Arg Thr Lys Arg 900 

Tyr Phe Ala Lys His Pro Arg Met Gly Tyr Leu Pro Val Gin Thr 915 

Val Leu Glu Gly Asp Asn Met Glu Thr Pro Val Thr Leu He Asn 930 

Phe Trp Pro Val Asp Ser Ala Pro Ala Ser Ser Pro Gin Leu Ser 945 

His Asp Asp Thr His Ser Arg He Glu His Tyr Ala Ser Arg Leu 960 

Ala Glu Met Glu Asn Ser Asn Gly Ser Tyr Leu Asn Asp Ser He 975 

Ser Pro Asn Glu Ser He Asp Asp Glu His Leu Leu He Gin His 990 

Tyr Cys Gin Ser Leu Asn Gin Asp Ser Pro Leu Ser Gin Pro Arg 1005 

Ser Pro Ala Gin He Leu He Ser Leu Glu Ser Glu Glu Arg Gly 1020 

Glu Leu Glu Arg lie Leu Ala Asp Leu Glu Glu Glu Asn Arg Asn 1035 

Leu Gin Ala Glu Tyr Asp Arg Leu Lys Gin Gin His Glu His Lys 1050 

Gly Leu Ser Pro Leu Pro Ser Pro Pro Glu Met Met Pro Thr Ser 1065 

Pro Gin Ser Pro Arg Asp Ala Glu Leu He Ala Glu Ala Lys Leu 1080 

Leu Arg Gin His Lys Gly Arg Leu Glu Ala Arg Met Gin He Leu 1095 

Glu Asp His Asn Lys Gin Leu Glu Ser Gin Leu His Arg Leu Arg 1110 

Gin Leu Leu Glu Gin Pro Gin Ala Glu Ala Lys Val Asn Gly Thr 1125 

Thr Val Ser Ser Pro Ser Thr Ser Leu Gin Arg Ser Asp Ser Ser 1140 

Gin Pro Met Leu Leu Arg Val Val Gly Ser Gin Thr Ser Asp Ser 1155 

Met Gly Glu Glu Asp Leu Leu Ser Pro Pro Gin Asp Thr Ser Thr 1170 
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Gly Leu Glu Glu Val Met Glu Gin Leu Asn Asn Ser Phe Pro Ser 1185 

Ser Arg Gly Arg Asn Thr Pro Gly Lys Pro Met Arg Glu Asp Thr 1200 

Met *** 1201 

smm^: 9 

mmcr^^ : 3 1 7 2 

m^m -wmm (both) 

E?1^0^ : cDNA to iRNA 
SM<7yW& : active-site 

CGGCCGCTa AGAGGATCCC CGGGTACCGA GCTCGAATTC CGGAACTCCC GGAGAAAAAC 60 

GAATAGGAAA AACTCAAGTG TTACTTTnT TAAAGCTGCT GAAGTnGTT GGTTTaCAT 120 

TGTTnTAAG CCTACTGGAG CAATAAAGTT TGAAGAACTT nACCAGGTTT TnTHATCG 180 

aGCCTTGAT ATACACTTn CAAAATGOT TGGTGGGAAG AAGTAGAGGA CTGTTATGAA 240 

AGAGAAGATG HCAAAAGAA AACAHCACA AAATGGCTAA ATGCACAATT TTCTAAGTTT 300 

GGGAAGCAGC ATAHGAGAA CaOTCAGT GACCTACAGG ATGGGAGGCG CCTCCTAGAC 360 

aCCTCGAAG GCCTGACAGG GCAAAAAQG CCAAAAGAAA AAGGATCCAC AAGACTTCAT 420 

GCCCTGAACA ATGTCAACAA GGCACTGCGG GHnGCAGA ACAATAATGT TGATHACTG 480 

AATAHGGAA GTACTGACAT CGTAGATGGA AATCATAAAC TGAaCTTGG TnGATHGG 540 

AATATAATCC TCCACTGGCA GGTCAAAAAT GTAATGAAAA ATATCATGGC TGGAHGCAA 600 

CAAACCAACA GTGAAAAGAT laCCTGAGC TGGGTCCGAC AATCAACTCG TAATTATCCA 660 

CAGGHAATG TAATCAACIT CACCACCAGC TGGTCTGATG GCaGGCTTT GAATGaaC 720 

ATCCATAGTC ATAGGCCAGA CCTAHTGAC TGGAATAGTG TGGTTTGCCA GCAGTCAGCC 780 

ACACAACGAC TGGAACATGC ATTCAACATC GCCAGATATC AAHAGGCAT AGAGAAACTA 840 

CTCGATCCTG AAGATGTTGA TACCACaAT CCAGATAAGA AGTCCATCTT AATGTACATC 900 

ACATCACTa TCCAAGTin GCaCAACAA GTGAGCATTG AAGCCATCCA GGAAGTGGAA 960 

ATGTTGCCAA GGCCACCTAA AGTGACTAAA GAAGAACAH TTCAGHACA TCATCAAATG 1020 

CACTATTaC AACAGATCAC GGTCAGTCTA GCACAGGGAT ATGAGAGAAC TTaiCCCa 1080 

AAGCCrCGAT TCAAGAGaA TGCaACACA CAGGaGCTT ATGTCACCAC CTCTGACCCT 1140 

ACACGGAGCC CATHCCTTC ACAGCATHG GAAGQCaG AAGACCGAAG ACTGCAGAAG 1200 

GCCCTTTGa TGGATacrr GAGCaGTCA GCTGCATGTG ATGCOTGGA CCAGCACAAC 1260 

aCAAGCAAA ATGACCAGCC CATGGATATC CTGCAGATTA TTAATTGni GACCAaATT 1320 

TATGACOGCC TGGAGCAAGA GCACAACAAT TTGGTCAACG TCCCTaCTG CGTGGATATG 1380 

TGTCTGAACT GGCTGCTGAA TGHTATGAT ACGGGACGAA CAGGGAGGAT CCGTGTCCTG 1440 

TCTTHAAAA aGGCATCAT TTCCQGTGT AAAGCACAH TGGAAGACAA GTACAGATAC 1500 

OTTTCAAGC AAGTGGCAAG TTCAACAGGA THTGIGACC AGCGCAGGQ GGGCaCCTT 1560 

QGCATGATT aATCCAAAT TCCAAGACAG TTGGGTGAAG TTGCATCCTT TGGGGGCAGT 1620 

AACAHGAGC CAAGTGTCCG GAGCTGOTC CAAHTGCTA ATAATAAGCC AGAGATCGAA 1680 

GCGGCCCTQ TCaAGACTG GATGAGACTG GAACCCCAGT CCATGGTGTG GCTGaCGTC 1740 

CTGCACAGAG TGGCTGCTGC AGAAAQGCC AAGCATCAGG CCAAATGTAA CATCTGCAAA 1800 

GAGTGTCCAA TCATTGGATT CAGGTACAGG ACTCTAAAGC AOTTAAnA TGACATCTGC 1860 

CAAAGCrea nmTCTGG TCGAGTTGCA AAAGGCCATA AAATGCAQA TCCCATGGTG 1920 

GAATATTGCA aCCGACTAC ATCAGGAGAA GATCTTTCGAG ACTTTGCCAA GGTAQAAAA 1980 

AACAAAHTC GAACCAAAAG GTATHTGCG AAGCATCCCC GAATGGGQA CCTGCCAGTG 2040 

CAGACTCTa TAGAGGGGGA CAACATGGAA ACTCCCGTTA CTCTGATCAA CTTCTGGCCA 2100 

GTAGATTaG OGCCTGCaC GTCCCQCAG CTTTCACACG ATGATAQCA TTCACGCATT 2160 

GAACATTATG CTAGCAGGCT AGCAGAAATG GAAAACAGCA ATGGATCTTA TCTAAATGAT 2220 
AGCATCraC CTAATGAGAG CATAGATGAT GAACATHGT TAATCCAGCA TTACTGCCAA 2280 
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AGHTGAACC AGGAQCCCC CCTGAGCCAG CQCGTAGTC CTGCCCAGAT CTTGATnCC 2340 

TTAGAGAGTG AGGAAAGAGG GGAGCTAGAG AGAATCCTAG CAGAiaiGA GGAAGAAAAC 2400 

AGGAATCTGC AAGCAGAATA TGACCGTCTA AAGCAGCAGC ACGAACATAA AGGCCTGTCC 2460 

CCACTGCCGT CCCaCCTGA AATGATGCCC ACCTCTCCCC AGAGTCCCCG GGATCQGAG 2520 

CTCAHGaG AGGCCAAGCr ACTGOGTCAA CACAAAGGCC GCCTGGAAGC CAGGATGCAA 2580 



ATCCTGGAAG ACCACAATAA ACACaGGAG TCACAGHAC ACAGGCTAAG GCAGQGQG 2640 

GAGCAACCCC AGGCAGAGGC CAAAGTGAAT GGCACAACGG TGTCCTaCC TTaACCTa 2700 

aACAGAGGT CCGACAGCAG TCAGCCTATG CTGCTCCGAG TGOTTGGCAG TCAAACTTCG 2760 

GACTCCATGG CTGAGGAAGA TOTCrCAGT CaCCCCAGG ACACAAGCAC AGGGHAGAG 2820 

GAGGTGATGG AGCAAQCAA CAAaCOTC CaAGTTCAA GAGGAAGAAA TACCCCTGGA 2980 

AAGCCAATGA GAGAGGACAC AATGTAGGAA GTCTTTTCCA CATGGCAGAT GATTTGGGCA 2940 

GAGCGATGGA GTCaXAGTA TCAGTCATGA CAGATGAAGA AGGAGCAGAA TAAATGHTT 3000 

ACAACrCCTG ATTCCCGCAT GGTinTATA ATAHCATAC AACAAAGAGG AHAGACAGT 3060 

AAGACrrnAC AAGAAATAAA XaATATm TCTGAAGGCT AGTCGTAHA TACTCTTAGAT 3120 

TTCACTAGTT TCTAACTTCTG nATTGTm GHGGGGATC CTCFAGACTC GA 3172 

ffi^S^ : 1 0 

SMcr>M:^ : 9 0 0 



Met 


Leu 


Trp 


Trp 


Glu 


Glu 


Val 


Glu 


Asp 


Cys 


Tyr 


Glu 


Arg 


Glu 


Asp 


15 


Val 


Gin 


Lys 


Lys 


Thr 


Phe 


Thr 


Lys 


Trp 


Val 


Asn 


Ala 


Gin 


Phe 


Ser 


30 


Lys 


Phe 


Gly 


Lys 


Gin 


His 


lie 


Glu 


Asn 


Leu 


Phe 


Ser 


Asp 


Leu 


Gin 


45 


Asp 


Gly 


Arg 


Arg 


Leu 


Leu 


/\sp 


Leu 


Leu 


Glu 


Gly 


Leu 


Thr 


Gly 


Gin 


60 


Lys 


Leu 


Pro 


Lys 


Glu 


Lys 


Gly 


Ser 


Thr 


Arg 


Val 


His 


Ala 


Leu 


Asn 


75 


Asn 


Val 


Asn 


Lys 


Ala 


Leu 


Arg 


Val 


Leu 


Gin 


Asn 


Asn 


Asn 


Val 


Asp 


90 


Leu 


Val 


Asn 


He 


Gly 


Ser 


Thr 


Asp 


He 


Val 


Asp 


Gly 


Asn 


His 


Lys 


105 


Leu 


Thr 


Leu 


Gly 


Leu 


He 


Trp 


Asn 


He 


He 


Leu 


His 


Trp 


Gin 


Val 


120 


Lys 


Asn 


Val 


Met 


Lys 


Asn 


He 


Met 


Ala 


Gly 


Leu 


Gin 


Gin 


Thr 


Asn 


135 


Ser 


Glu 


Lys 


He 


Leu 


Leu 


Ser 


Trp 


Val 


Arg 


Gin 


Ser 


Thr 


Arg 


Asn 


150 


Tyr 


Pro 


Gin 


Val 


Asn 


Val 


He 


Asn 


Phe 


Thr 


Thr 


Ser 


Trp 


Ser 


Asp 


165 


Gly 


Leu 


Ala 


Leu 


Asn 


Ala 


Leu 


He 


His 


Ser 


His 


Arg 


Pro 


Asp 


Leu 


180 


Phe 


Asp 


Trp 


Asn 


Ser 


Val 


Val 


Cys 


Gin 


Gin 


Ser 


Ala 


Thr 


Gin 


Arg 


195 


Leu 


Glu 


His 


Ala 


Phe 


Asn] 


[ le 


Ala 


Arg 


Tyr 


Gin 


Leu 


Gly 


He 


Glu 


210 


Lys 


Leu 


Leu 


Asp 


Pro 


Glu 


/^P 


Val 


Asp 


Thr 


Thr 


Tyr 


Pro 


Asp 


Lys 


225 



Lys 


Ser 


He 


Leu 


Met 


Tyr 


He 


Thr 


Ser 


Leu 


Phe 


Gin 


Val 


Leu 


Pro 


240 


Gin 


Gin 


Val 


Ser 


He 


Glu 


Ala 


He 


Gin 


Glu 


Val 


Glu 


Met 


Leu 


Pro 


255 


Arg 


Pro 


Pro 


Lys 


Val 


Thr 


Lys 


Glu 


Glu 


His 


Phe 


Gin 


Leu 


His 


His 


270 


Gin 


Met 


His 


Tyr 


Ser 


Gin 


Gin 


He 


Thr 


Val 


Ser 


Leu 


Ala 


Gin 


Gly 


285 


Tyr 


Glu 


Arg 


Thr 


Ser 


Ser 


Pro 


Lys 


Pro 


Arg 


Phe 


Lys 


Ser 


Tyr 


Ala 


300 


Tyr 


Thr 


Gin 


Ala 


Ala 


Tyr 


Val 


Thr 


Thr 


Ser 


Asp 


Pro 


Thr 


Arg 


Ser 


315 


Pro 


Phe 


Pro 


Ser 


Gin 


His 


Leu 


Glu 


Ala 


Pro 


Glu 


Asp 


Arg 


Arg 


Leu 


330 


Gin 


Lys 


Ala 


Leu 


Cys 


Leu 


Asp 


Leu 


Leu 


Ser 


Leu 


Ser 


Ala 


Ala 


Cys 


345 


Asp 


Ala 


Leu 


Asp 


Gin 


His 


Asn 


Leu 


Lys 


Gin 


Asn 


/\sp 


Gin 


Pro 


Met 


360 


Asp 


He 


Leu 


Gin 


He 


He 


/\sn 


Cys 


Leu 


Thr 


Thr 


He 


Tyr 


Asp 


Arg 


375 


Leu 


Glu 


Gin 


Glu 


His 


Asn 


Asn 


Leu 


Val 


Asn 


Val 


Pro 


Leu 


Cys 


Val 


390 


Asp 


Met 


Cys 


Leu 


Asn 


Trp 


Leu 


Leu 


Asn 


Val 


Tyr 


Asp 


Thr 


Gly 


Arg 


405 



•T ■ 



(30) l^m^^l 1-318467 

57 

Thr Gly Arg lie Arg Val Leu Ser Phe Lys Thr Gly He lie Ser 420 

Leu Cys Lys Ala His Leu Glu Asp Lys Tyr Arg Tyr Leu Phe Lys 435 

Gin Val Ala Ser Ser Thr Gly Phe Cys Asp Gin Arg Arg Leu Gly 450 

Leu Leu Leu His Asp Ser He Gin lie Pro Arg Gin Leu Gly Glu 465 

Val Ala Ser Phe Gly Gly Ser Asn He Glu Pro Ser Val Arg Ser 480 

Cys Phe Gin Phe Ala Asn Asn Lys Pro Glu He Glu Ala Ala Leu 495 

Phe Leu Asp Trp Met Arg Leu Glu Pro Gin Ser Met Val Trp Leu 510 

Pro Val Leu His Arg Val Ala Ala Ala Glu Thr Ala Lys His Gin 525 

Ala Lys Cys Asn He Cys Lys Glu Cys Pro He He Gly Phe Arg 540 

Tyr Arg Ser Leu Lys His Phe Asn Tyr Asp He Cys Gin Ser Cys 555 

Phe Phe Ser Gly Arg Val Ala Lys Gly His Lys Met His Tyr Pro 570 

Met Val Glu Tyr Cys Thr Pro Thr Thr Ser Gly Glu Asp Val Arg 585 

Asp Phe Ala Lys Val Leu Lys Asn Lys Phe Arg Thr Lys Arg Tyr 600 

Phe Ala Lys His Pro Arg Met Gly Tyr Leu Pro Val Gin Thr Val 615 

Leu Glu Gly Asp Asn Met Glu Thr Pro Val Thr Leu He Asn Phe 630 

Trp Pro Val Asp Ser Ala Pro Ala Ser Ser Pro Gin Leu Ser His 645 

Asp Asp Thr His Ser Arg He Glu His Tyr Ala Ser Arg Leu Ala 660 

Glu Met Glu Asn Ser Asn Gly Ser Tyr Leu Asn Asp Ser He Ser 675 

Ptd Asn Glu Ser He Asp Asp Glu His Leu Leu He Gin His Tyr 690 

Cys Gin Ser Leu Asn Gin Asp Ser Pro Leu Ser Gin Pro Arg Ser 705 

Pro Ala Gin He Leu He Ser Leu Glu Ser Glu Glu Arg Gly Glu 720 

Leu Glu Arg He Leu Ala Asp Leu Glu Glu Glu Asn Arg Asn Leu 735 

Gin Ala Glu Tyr Asp Arg Leu Lys Gin Gin His Glu His Lys Gly 750 

Leu Ser Pro Leu Pro Ser Pro Pro Glu Met Met Pro Thr Ser Pro 765 

Gin Ser Pro Arg Asp Ala Glu Leu He Ala Glu Ala Lys Leu Leu 780 

Arg Gin His Lys Gly Arg Leu Glu Ala Arg Met Gin He Leu Glu 795 

Asp His Asn Lys Gin Leu Glu Ser Gin Leu His Arg Leu Arg Gin 810 

Leu Leu Glu Gin Pro Gin Ala Glu Ala Lys Val Asn Gly Thr Thr 825 

Val Ser Ser Pro Ser Thr Ser Leu Gin Arg Ser Asp Ser Ser Gin 840 

Pro Met Leu Leu Arg Val Val Gly Ser Gin Thr Ser Asp Ser Met 855 

Gly Glu Glu Asp Leu Leu Ser Pro Pro Gin Asp Thr Ser Thr Gly 870 

Leu Glu Glu Val Met Glu Gin Leu Asn Asn Ser Phe Pro Ser Ser 885 

Arg Gly Arg Asn Thr Pro Gly Lys Pro Met Arg Glu Asp Thr Met 900 



: 1 1 

SM(^^ : 3 1 6 3 

m<om:'mm (both) 

E^COiBi : cDNA to mRNA 
SM<:^MWi : active-site 

sm 

CGGCCGaa AGAGGATCCC CGGGTACOGA GCTCGAATTC CGGAACTCCC GGAGAAAAAC 60 

GAATAGGAAA AACTGAAGTG TTACHTHT TAAAGCTGQ GAAGTHCTT GGTTTQCAT 120 

TGTTHTAAG CCTACTGGAG CAATAAAGTT TGAAGAACTT HACCAGGTT THTHATCG 180 

CTGCCTTGAT ATACACTTH CAAAATGQT TGGTGGGAAG AAGTAGAGGA CTGTTATGAA 240 

AGAGAAGATG HCAAAAGAA AACAHCACA AAATGGCTAA ATGCACAATT TTCTAAGTTT 300 

GGGAAGCAGC ATAHGAGAA CCTOTCAGT GACCTACAGG ATGGGAGGCG CaCCTAGAC 360 

CTCaCGAAG GCCTGACAGG GCAAAAAQG CCAAAAGAAA AAGGATCCAC AAGAGTTCAT 420 
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GCCCTGAACA ATGTCAACAA GGCACTGCGG GnHGCAGA ACAATAATGT TGATHACTG 480 

AATAHGGAA CTAQGACAT CGTAGATGGA AATCATAAAC TGACTCTTGG THGATnGG 540 

AATATAATCC TCCACTGGCA GGTCAAAAAT GTAATGAAAA ATATCATGGC TGGAHGCAA 600 

CAAACCAACA OTGAAAAGAT TaCCTGAGC TGGCTCCGAC AATCAAaCG TAATTATCCA 660 

CAGGHAATG TAATCAACTT CACCACCAGC TGGTCTGATG GCaCGCTTT GAATGaaC 720 

ATCCATAGTC ATAGGCCAGA CaAHTGAC TGGAATAGTG TGGTTTGCCA GCAGTCAGCC 780 

ACACAACGAC TGGAACATGC ATTCAACATC GCCAGATATC AAHAGGCAT AGAGAAACTA 840 

aCGATCQG AAGATGTTGA TACCACaAT CCAGATAAGA AGTCCATCTT AATGTACATC 900 

ACATCACra TCCAAGrm GCCrCAACAA GTGAGCATTG AAGCCATCCA GGAAGTGGAA 960 

GCCCACAGGG AQnGGTCC AGCATQCAG CAOTTCTn CCACGTCTGT CCAGGGTCCC 1020 

TGGGAGAGAG CCATaCGCC AAACAAAGTG CCaAQATA TCAACCACGA GAaCAAACA 1080 

ACTTGCTGGG ACCATCCCAA AATGACAGAG aCTACCAGT CmAGCTGA CCTGAATAAT 1140 

GTCAGAna CAGCTTATAG GACTGCCATG AAACTCCEAA GAQGCAGAA GGCCCrnGC 1200 

TTGGATCTCT TGAGCCTGTC AGCTGCATGT GATGCdTGG ACCAGCACAA CCTCAAGCAA 1260 

AATGACCAGC CCATGGATAT CCTGCAGATT AHAATTCn TGACCACTAT TTATGACCGC 1320 

QGGAGCAAG AGCACAACAA TTTGGTCAAC GTCCaCTCT GCCTGGATAT GTGTaGAAC 1380 

TGGCTGCTGA ATGHTATGA TACGGGAOGA ACAGGGAGGA TCOGTGTCa GTCTHTAAA 1440 

AaGGCATCA nTCCCTGTG TAAAGCACAT TTGGAAGACA AGTACAGATA CCTinCAAG 1500 

CAAGTGGCAA CTTCAACAGG ATHTGIGAC CAGCGCAGGC TGGGCQCa TaGCATGAT 1560 

TCTATCCAAA HCCAAGACA GTTGGGTGAA GHGCATCa HGGGGGCAG TAACATTGAG 1620 

CCAAGTGTCC GGAGCTGOT CCAAHTGa AATAATAAGC CAGAGATCGA AGCGGCCCTC 1680 

TTCQAGAa OJATGAGACT GGAACCCCAG TCCATGCTGT GGCTGCCCGT CCTGCACAGA 1740 

GTGGCrCaG CAGAAACTGC CAAGCATCAG GCCAAATGTA ACAXaGCAA AGAGTGTCCA 1800 

ATCAnGGAT TCAGGTACAG GAGTaAAAG CAOTTAAn ATGACATCTG CCAAAGaOC 1860 

THTmaG GTCGAGTTGC AAAAGGCCAT AAAATGCACT ATCCCATGGT GGAATAHGC 1920 

AaCCGACTA CATCAGGAGA AGATGTTOGA GACITTGCCA AGCTAQAAA AAACAAATTT 1980 

CGAACCAAAA GGTATHTGC GAAGCATCCC CGAATGGGa ACCTGCCAGT GCAGACTGTC 2040 

TTAGAGGGGG ACAACATGGA AACTCCCGTT ACTCTGATCA ACTTaGGCC AGTAGAHQ 2100 

GOGCCTGCa OGTCCCaCA GCITTCACAC GATGATACTC ATTCACGCAT TGAACAHAT 2160 

GCTAGCAGGC TAGCAGAAAT GGAAAACAGC AATGGATCn ATCTAAATGA TAGCAXaa 2220 

CaAATGAGA GCATAGATGA TGAACAinG TTAATCCAGC ATTAaGCCA AAGTHGAAC 2280 

CAGGAaCCC CCCTGAGCCA GCCTCGTAGT CCTGCCCAGA TCITGATnC CTTAGAGAGT 2340 

GAGGAAAGAG GGGAGCTAGA GAGAATCQA GCAGATCTTG AGGAAGAAAA CAGGAAiaG 2400 

CAAGCAGAAT ATGACCGTCT AAAGCAGCAG CACGAACATA AA^CaCTC CCCACTGCCG 2460 

TCCCCrcaG AAATGATGCC CACCTQCCC CAGAGTCCCC GGGATGCTGA GQCATTGa 2520 

GAGGCCAAGC TACTGOGTCA ACACAAAGGC CGCCTGGAAG CCAGGATGCA AATCCTGGAA 2580 

GACCACAATA AACAGCTGGA GTCACAGHA CACAGGCTAA GGCAGQGa GGAGCAACCC 2640 

CAGGCAGAGG CCAAAGTGAA TGGCACAACG GTGTCaaC CTiaACaC TQACAGAGG 2700 

TCCGACAGCA GTCAGCQAT GCTGCTCCGA GTGCTTGGCA CTCAAACTTC GGAaCCATG 2760 

GGTGAGGAAG ATOTCrCAG TCaCCCCAG GACACAAGCA CAGGGHAGA GGAGCTGATG 2820 

GAGCAACTCA ACAAaCCiT CCCTAGTTCA AGAGGAAGAA ATACCCCTGG AAAGCCAATG 2880 

AGAGAGGACA CAATGTAGGA AGTCTTTTCC ACATGGCAGA TGATTTGGGC AGAGOGATGG 2940 

AGTCCTTAGT ATCAGTCATG ACAGATGAAG AAGGAGCAGA ATAAATGHT TACAAaCQ 3000 

GATTCCOGCA TGGnHTAT AATAHCATA CAACAAAGAG GAHAGACAG TAAGAGHTA 3060 

CAAGAAATAA ATCTATATH TTCTGAAGGG TAGTGGTAH ATACTGTAGA THCAGTAGT 3120 

TTCTAACrrCT GTTATTGTn TGHGGGGAT CCTCTAGAGT CGA 3163 

smm^ : 1 2 

ffi^C^S : 8 9 7 
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Met Leu Trp Trp Glu Glu Val Glu Asp Cys Tyr Glu Arg Glu Asp 15 

Val Gin Lys Lys Thr Phe Thr Lys Trp Val Asn Ala Gin Phe Ser 30 

Lys Phe Gly Lys Gin His lie Glu Asn Leu Phe Ser Asp Leu Gin 45 

Asp Gly Arg Arg Leu Leu Asp Leu Leu Glu Gly Leu Thr Gly Gin 60 

Lys Leu Pro Lys Glu Lys Gly Ser Thr Arg Val His Ala Leu Asn 75 

Asn Val Asn Lys Ala Leu Arg Val Leu Gin Asn Asn Asn Val Asp 90 

Leu Val Asn He Gly Ser Thr Asp lie Val Asp Gly Asn His Lys 105 

Leu Thr Leu Gly Leu He Trp Asn He He Leu His Trp Gin Val 120 

Lys Asn Val Met Lys Asn He Met Ala Gly Leu Gin Gin Thr Asn 135 

Ser Glu Lys He Leu Leu Ser Trp Val Arg Gin Ser Thr Arg Asn 150 

Tyr Pro Gin Val Asn Val He Asn Phe Thr Thr Ser Trp Ser Asp 165 

Gly Leu Ala Leu Asn Ala Leu He His Ser His Arg Pro Asp Leu 180 

Phe Asp Trp Asn Ser Val Val Cys Gin Gin Ser Ala Thr Gin Arg 195 

Leu Glu His Ala Phe Asn He Ala Arg Tyr Gin Leu Gly He Glu 210 

Lys Leu Leu Asp Pro Glu Asp Val Asp Thr Thr Tyr Pro Asp Lys 225 

Lys Ser He Leu Met Tyr He Thr Ser Leu Phe Gin Val Leu Pro 240 

Gin Gin Val Ser lie Glu Ala He Gin Glu Val Glu Ala His Arg 255 

Asp Phe Gly Pro Ala Ser Gin His Phe Leu Ser Thr Ser Val Gin 270 

Gly Pro Trp Glu Arg Ala He Ser Pro Asn Lys Val Pro Tyr Tyr 285 

He Asn His Glu Thr Gin Thr Thr Cys Trp Asp His Pro Lys Met 300 

Thr Glu Leu Tyr Gin Ser Leu Ala Asp Leu Asn Asn Val Arg Phe 315 

Ser Ala Tyr Arg Thr Ala Met Lys Leu Arg Arg Leu Gin Lys Ala 330 

Leu Cys Leu Asp Leu Leu Ser Leu Ser Ala Ala Cys Asp Ala Leu 345 

Asp Gin His Asn Leu Lys Gin Asn Asp Gin Pro Met Asp He Leu 360 

Gin He He Asn Cys Leu Thr Thr He Tyr Asp Arg Leu Glu Gin 375 

Glu His Asn Asn Leu Val Asn Val Pro Leu Cys Val Asp Met Cys 390 

Leu Asn Trp Leu Leu Asn Val Tyr Asp Thr Gly Arg Thr Gly Arg 405 

He Arg Val Leu Ser Phe Lys Thr Gly He He Ser Leu Cys Lys 420 

Ala His Leu Glu Asp Lys Tyr Arg Tyr Leu Phe Lys Gin Val Ala 435 

Ser Ser Thr Gly Phe Cys Asp Gin Arg Arg Leu Gly Leu Leu Leu 450 

His Asp Ser He Gin He Pro Arg Gin Leu Gly Glu Val Ala Ser 465 

Phe Gly Gly Ser Asn He Glu Pro Ser Val Arg Ser Cys Phe Gin 480 

Phe Ala Asn Asn Lys Pro Glu He Glu Ala Ala Leu Phe Leu Asp 495 

Trp Met Arg Leu Glu Pro Gin Ser Met Val Trp Leu Pro Val Leu 510 

His Arg Val Ala Ala Ala Glu Thr Ala Lys His Gin Ala Lys Cys 525 

Asn He Cys Lys Glu Cys Pro He He Gly Phe Arg Tyr Arg Ser 540 

Leu Lys His Phe Asn Tyr Asp He Cys Gin Ser Cys Phe Phe Ser 555 

Gly Arg Val Ala Lys Gly His Lys Met His Tyr Pro Met Val Glu 570 

Tyr Cys Thr Pro Thr Thr Ser Gly Glu Asp Val Arg Asp Phe Ala 585 

Lys Val Leu Lys Asn Lys Phe Arg Thr Lys Arg Tyr Phe Ala Lys 600 

His Pro Arg Met Gly Tyr Leu Pro Val Gin Thr Val Leu Glu Gly 615 

Asp Asn Met Glu Thr Pro Val Thr Leu He Asn Phe Trp Pro Val 630 

Asp Ser Ala Pro Ala Ser Ser Pro Gin Leu Ser His Asp Asp Thr 645 

His Ser Arg He Glu His Tyr Ala Ser Arg Leu Ala Glu Met Glu 660 



63 



Asn Ser Asn Gly Ser Tyr Leu Asn Asp Ser He Ser Pro Asn Glu 
Ser He Asp Asp Glu His Leu Leu lie Gin His Tyr Cys Gin Ser 
Leu Asn Gin Asp Ser Pro Leu Ser Gin Pro Arg Ser Pro Ala Gin 
lie Leu He Ser Leu Glu Ser Glu Glu Arg Gly Glu Leu Glu Arg 
He Leu Ala Asp Leu Glu Glu Glu Asn Arg Asn Leu Gin Ala Glu 
Tyr Asp Arg Leu Lys Gin Gin His Glu His Lys Gly Leu Ser Pro 
Leu Pro Ser Pro Pro Glu Met Met Pro Thr Ser Pro Gin Ser Pro 
Arg Asp Ala Glu Leu He Ala Glu Ala Lys Leu Leu Arg Gin His 
Lys Gly Arg Leu Glu Ala Arg Met Gin He Leu Glu Asp His Asn 
Lys Gin Leu Glu Ser Gin Leu His Arg Leu Arg Gin Leu Leu Glu 
Gin Pro Gin Ala Glu Ala Lys Val Asn Gly Thr Thr Val Ser Ser 
Pro Ser Thr Ser Leu Gin Arg Ser Asp Ser Ser Gin Pro Met Leu 
Leu Arg Val Val Gly Ser Gin Thr Ser Asp Ser Met Gly Glu Glu 
Asp Leu Leu Ser Pro Pro Gin Asp Thr Ser Thr Gly Leu Glu Glu 
Val Met Glu Gin Leu Asn Asn Ser Phe Pro Ser Ser Arg Gly Arg 
Asn Thr Pro Gly Lys Pro Met Arg Glu Asp Thr Met *** 

mi] mm. ai>^?^^on*y f • utr-h^i^^ 

ea. ADysAX2 (AX2) , ADysAX (AX 
11) , ADy sAH3 ( AH 3 ) Xt^AD y s M 3 

(M3) (cfcttsis^t^tnyK- horsy 

miM^^Lfzi^cri'Chh. 01OC{±. ADy s HI 
(HI ) at/ADy sH4 (H4) (::i>tt-&^««0* 



(33) 1-318467 

64 

675 
690 
705 
720 
735 
750 
765 
780 
795 
810 
825 
840 
855 
870 
885 
897 

[04] 04a. AxCAADy sM35:^L;tmd 



[01] 



dystrophin 
nwil-c)yskopttfn 

ADysAXZ 
ADysAXII 

&DysM3 
ADyGHI 



M H I I M I M I I M li I I I H I I I I 



II 5^ 



4.2tt»(150l(Dea 
4.0 kb (138 kO^ 

a7KI>(125kDa) 

at KbCiqskDs} 
ai kb (103 kD^ 



MtalfHindm 

EcoT22I/EcoOl09l 
EcoSV 
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[H2] 



MW 
(KDa) 



1 2 3 4 5 6 7 



200 



116 
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[H31 
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[04] 



C57BU10 



AOvsHI 
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mi] 
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im&B] ¥^1 0^7fl2 IB 
imWE 1 ] 

[WE^tf^^i mm 
imsMm^s^} 00 19 

[0019] ^;Sffli^';^ ho 7 -f ySfei^i, N5kSJ; 
'?T^'f->'*£^K>^i^. 0-/K- H;^'<>'. i^;^x-f 
y. ^LX. C5|dSK;<>f 

FtTV^S. 8ffl<7)o>y K • Ut-Mr 

Woh h 5:1 • hn7 -f yjie? ( 6 . 3 k b ) ^ 

I^*|]E2] 

imjEMMmB^} 0020 

[0020] Tif^>'^il^ADysAX2. AX 1 
1, AH3Xt^M3«. ^il^iX. 3ffl, 3ffl. 2ffl. 
lii»n>yH- V\^~hb^yi^lk\^yi^4(miji: 

ySXh'J-. 2 6 5^. 4 560-4 56 6 
H(1990^) [Koenlg, M. and Kun 
kel.L.M. (1990) J. Bi o 1. Che 
m. 265, 4560-4 566. ] ) i&*IH#-f S J: ■? 
{,ZcDNAi:'f^-tyLti (H5.) . — ADysH 

t>'i''i*»4«ofc'^^>*»^j$-7Tv^s (0i, a 

6.) . ZtL(>cr>cDNAc7m^fzlsblC^Lt^ry^ 

mi(omiiz^^tix\^h. 

[^flijE3] 
[ffiiE^l^^] m§ 

[ffljE*t*«a«] 0 023 

[WE:^]^ 

[0 0 2 3] #^>ii3t 7-7X5 b'pBSBMDfcr^^ 
V-Fl/Rl (^l#Hg) *fc{iF2/R2 (^1# 
Sg) t-JifBLtPCRBrA-^. Af 1 I I/Xho IT- 
TOfLJt^, pBSBMDC7)Af 1 I I/Xho 
iZWXt. ^ti-^iX. pBSADy sAX2i)t<±pB 
SADysAXl Hfmifz. iJCfc. i6S«0pBSB 
MDt7'5^V-F4/R4 («l#fig) TJiilititP 



CRSIJli&Munl/Hi nd I 1 ITlSBrL-Jta. 
pBSBMDc7)Mun I/Hi nd IIIgPflLUlfA 
pBSADy sM3$^'f^Lfc. St^T. :tUd'jr 

ifvit^Y¥3/K3 imi^) (OT-—yOy'/ltZ 

J:0f^t3tBf>V^. pBSBMDiOAf 1 I I /Hi 
nd II I^fil[(;oafet:fi£Rat, pBSADysAH 

Y ■ y t:- h CO Mi r;!' ■ 'MI ;^ /l-flt^Sriil^-r S i d 
[*^«E4 1 

[ffiE^ffis^] 

[WEMMLm^^} 0 0 24 
[«£*&] ^ 
[ffljEl^^] 

[0 024] iWjSS:. ADy sAX2, AXl 1 , A 
H3XtXM3{i. N*3Sg<0T^^y|S^F;<>f i^X 

Mt^*l-rfl3ffl, 3<i, 2ffl. Hi<On-yH- Dt- 
hi:hyi^'li:4<?DSS^r2:#o. ADysH ItADy 
sH4COcDNA&t>':>2ffl<07"7X$K{is pBSA 
DysM3 {mi.) t^himtfi. IfflcOEcoOlO 
9 I^e^^</::»t. pBSADysM3^ApaI 

•CflJKL. ¥^t'^t:a. -fe;i'77-f^'-i^3>'3*, pB 

SADy sM3bS-f^Lt. ilScOp B S AD y sM 
3i:7'7^'7-F5/R5 (^1#S3) S'ffi-^tiifiL 
fcPCR*!|*J^EcoT2 2 I/EcoOl 09 IT^O 
BftJtft. ;:iX$pBSADysM3b£0EcoT22 
I/EcoO10 9I^fitC:JfAt. pBSADysH 

[^i^«E5] 

[MiE^^^] m^m 
imEm.rns^'i 0 0 2 5 

[HiESr^] ^ 

[«Ert§] 

[0025] pBSADy sH4<Of^J<7)fci6{C. pB 
SADy sM3Srl6SfcL. 7"7-f "^-F 5/R6 (^ 
1^) t>t\>^i.PS/R7 (^l#«g) Srffi-5T2« 
?S<7)PCR^*8iJfflCff-5;t. #^>ii!t2WS<0PC 
R^C0S^^«SfctT. 7'7-fV-F5/R7 

(ai^) S^-?T2|B|B<0PCRaE^^T-5fc. # 
f>ti/cKfr5-EcoRVCfl]lrL!tt^. ::ti2rpBSA 

D y s M 3 tf<^2fflC0E c o R VgftfiCOStif AL;'"^, 
ate^i^<or5y^5"JSr06.{:S-r. #<i./l3tADy 
sHl&tJfH4<i. n-yK • »J tr-h{i^<l#)t-f . 
fl-rft. hyi;i*>40i:'^>fe*»S^J§-:> (0D . 
[#^ffliiE6l 

[fllEMil^^] BfliHB* 
[WiEM^JBa^] 0 0 2 6 
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[0 0 2 6] mi . m5Rx/m6i i. a^^acon«y F 

its?, 5-S/'xhn7^yafe?&t/ffL<f^L/c 

JSi^i^'XhQ^^ycDNAcT)— KET&So ADy 
sAX2, ADysAX, ADy s AH 3at^AD y s 

mmthfzisbiz. PCRJBigBrM-fcSV^ii^ffiDNABT 
>rS:ffioT*l^>tifc^*«8^^3li:fc« ADysHl 
MfADy sU4i:im't&fzisb{Z^ ADysM3^H 

m^m^Lti. Amiimm^^-t. cDNAi7)-9->fx 
>f y ^ &m cot^y^^x-ci ^ti^tKo y tf- h ^ m 

cOvi^^y^X-e^i") . i^X'T^y- Vyi~- Vs^^y^: 

^^-to byi^^cOiSatiM. Koenig^L. M. K 
unke lCOtd^{Z^->fz^ 

irnmrnms^] 0027 

[00 2 7] mSii. ADy sAX2 (AX2) . AD 
y sAXl 1 (AXl 1 ) , ADy s AH 3 (AH 3) 
&{/ADysM3 (M 3 ) tCi>(t-S»S18^L3ta>y F - 

i-ht:ibCO^^yTb!^:^zCO&S^^^(M. Koen 
igtL. M. Kunke lliZXh) . CSlfcCS2 

i^x F n y >f y c7) 2 4 ffl^o U t^- F CO 3 y-fe yi^;^ad 

m^:^^. CSlti. 24fflc0llb'-Fc03-^iP^=5r<i: 
t>8fficoUb'-FcO*t^o**o/::rsyKS. CS2 
6i>-&»'^<±7iic7>Ub'-Ffcl.^>il&TSyS& 

[#^WE81 
[ffiijE*ta«8^]flMHg 
IWEMW^M^} 0 0 28 
[fflCE^ra] ^ 
[ffiiErt^] 

[00 28] a6_{i. ADysHl (HI ) atfADy 
sH4 (H4) (Cfc(tSj^««<^T5y^^ADy 
sHl (HI ) Tti. ^zyJllii^Xr-^y • Vyi" 
V:<^yf,zW^ho ADysH4 (H4)T'(±. 



i-y^^^\^^^ yiihyJAizmm^^. hy-JUzh 

WkX'Ty:=-y (A) t^MLTV^jt. \iyi^4(DT<^ 
^{iWWF>>f>'&S^i-; WWF;^-fyco3^. St> 

[MiB^i^«i^] mmm 
{mMmm^i o o 6 2 

[WiE^rffi] ^ 

[«Ert§] 

[0062]|Qfe^l (n>yFS^i^'xFn:7><yii 

OTtc^^^a^fflV^T. n^yF • }^^^yi:^hizm 
«UcS^'XFn7^yilfe^^6iyS<^t3t (Hl# 
« fitfJtC. bF5-- i^';:^Fn:7>f ycDNA (T 
X:^^^^^ *>f^^-. 3 5 2^. 6 15-8181: 

(1991^) [Acsadi, G. , Dickso 
n, G. , Love, D. R. , Jani, A. , Wa 

Ish, F. S. , Gurusinghe, A. ,Wo 

Iff, T. A. , and Davies,K. E. 

(1991)Nature 352, 815-81 
8. ] ) T'J>&6. 3kbcONo t I/Sa 1 I BrfrS: 
pB 1 ue s c r i p t I I (SK+) (Strata 
gene) CON oti /Sal I SSfiLtSA UTp B S 
BMDJrf^ML/::. mz^ AX2, AXl 1 , AH3. 

yist^mvzmmi^xvuy ^y (ADys) coc 

DNA^S-:>4-:>cor^x5 F^JaTC^^-TJ: dtf^ 

L^!. cDNAc0ffi||O^!i6(CflEffl?iX?tr^>fV-^ 
:tU=/3f^U:tf'FC0SMi^J&. mUZ^^t. 
l^ffllElO] 

[MiE«m«g^] wais 

[«E«maB^] 0 0 6 5 

[ttiE*ft]^ 

[ffijErt^] 

[0065]— ^r. ADy sHl t ADy sH4(^cD 
NA5:i>o2{icOT^X5 Ftt. pBSADysM3 

(Hi#ffg) 30-^>f^Lf^. ^-r. EcoO 109 135 
^^-r>m<fz^\Z^ pBSADy sM3^Apa IT 
mi. vmm. -b;I^7^-fy-S^3y$-frpBSAD 
ysM3btL:to iSMcOp B S AD y sM3 1 . 
'>fV'-F5/R55rfiE-:>Tii®L>tPCRjSiB5^. Ec 
oT22 I/EcoOl 09 IT'^JBfLJtft. pBSA 
Dy sM3b<7)EcoT2 2 I/EcoOl 09 
tffAL. pBSADy sHl&fmL>t. pBSAD 
y sH4C0fmc03ti^t:{±. 2afflC0PCRR«^. p 
BSADy sM3^Mai: tT. r^^^-F5/R6 
hh\^\tF 6/Yil^m->XJm\iZ^r>fz. nhixrz2 

5/R7^ffi-:)T2|lIBcOPCRR*E^ft-o;to %hti 
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